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The National Electric WE give this week the full announce- 
Light Convention. ment of the transportation arrange- 
ments for visitors from the East to St. Louis. The indica- 
tions now are that in all respects the coming convention 
will surpass in interest any of its predecessors, and that 
the attendance will be one of the fullest. The simple an- 
nouncement that Mr. Tesla would lecture would of itself 
be sufficient to attract electricians from all parts of the 
country, and that they will be present in force is already 
indicated by the large number of applications now on 
file for berths on the special from New York. The arrange- 
ments for the accommodation of visitors at St. Louis are 
already most complete, and it is believed that nothing has 
been omitted in this direction to be desired. The designa- 
tion of the officers, committees and members of different 
grades by the colors of their decorations, which are also 
announced, is in accordance with previous custom, which 
experience has demonstrated is a wise and useful one. 





The Death of Dr, THE death of Dr. Norvin Green, an- 
Norvin Green. nounced in another column, removes 
from the scene one who has been a central figure in tele- 
graphic circlesformany years. In his death the telegraphic 
operator has lost a friend and the Western Union company 
a most capable manager. It is seldom that one who has 
such responsibilities to shoulder finds either the time or in- 
clination to personally hear both sides of a complaint, as he 
found time to hear them, and there are still fewer perhaps 
who are so ready to act decisively when the question at is- 
sue is fully understood. From the short biographical 
sketch given, it will be seen that Dr. Green was a man of 
many parts, but it seems that he was able tosubordinate all 
to that which at the time was uppermost in his mind. ‘Thus, 
while fond of politics, he was able to drop this entirely for 
the new duties connected with his telegraph interest, to 
drop these latter for politics again, and to again resume 
the telegraph business. His sudden taking-off will leave a 
vacancy in one of the largest interests of the country, 
which it will be difficult to fill. 





Mr. Preece on Long IN this issue we print part of the ir- 

Distance Telephony. augural address delivered last month 
before the Institution of Electrical Engineers by Mr. W. H. 
Preece, the new President of the Institution. In his ad- 
dress Mr. Preece makes some remarks on long distance 
telephony, with special reference to the New York-Chicago 
line, and goes out of his way to give American telephone 
engineers a lesson in their own business, which we scarcely 
think they need or will profit by. Mr. Preece’s dogmatic 
statements on the theory of long distance telephony will 
probably not arouse much discussion in England, where 
long distance telephony (a8 we understand it here) is not, 
and, from the nature of the case, cannot be. But in this 
country his statements will not satisfy those familiar with 
the subject, especially as the figures he quotes in their 
support are most infelicitously inaccurate. For Mr. 
Preece with his pet KR in one hand and the £ of 
the British Treasury in the other, to talk of building tele- 
phone circuits with a ton or so of copper to the mile is all 
very well ; but the telephone companies here are expected 
to earn dividends, and why a 600-pound wire should be 
used when good results and a safe margin were assured 
with a 435-pound wire it is difficult to see. The use of a 
600-pound wire between New York and Chicago would 
hive increased the cost of the line by nearly $50.000 for 
copper alone. The fact that good talking is obtained be- 
tween Boston and Chicago over a line 1,200 miles long is 
ample proof that {the size of wire used was quite large 
enough. Mr. Preece implies that the talking over the New 
York Chicago line is not so good as that over the London- 
Paris line. Tiere are those in this country who have tried 
both and find the transmission on both practically equally 
good. The day that the New York Chicago line was opened 
conversation was carried on between the two cities ina 
whisper without any difficulty whatever. 


THE formula for telephonic transmis- 

The K R Law. sion which Mr. Preece clings to so 
fondly and calls a law has never met with general accept- 
ance nor attained the dignity of being classed with funda- 
mental laws or formule from which absolute values can 
ve determined. From the first there have been many who 
have denied its applicability to the case. It is an empirical 
formula, deduced from experiments made in the early days 
of telephony, before the later improvements in apparatus, 
lines and methods. Undoubtedly the resistance and capac- 
ity of the circuit are factors in considering the limitations 
of telephonic transmission, but they are not the only ones, 
and we opiue that the reallaw has yet to be discovered. 
Mr. Preece laid down in his law that when K R (total capac- 
ity < total resistance) reached 15,000, speech was impossi- 
ble. He says that the law has enabled Paris to talk with 
London. If it had been applied here in the manner in 
which it has generally been applied up to the last 
year or two, it would certainly have prevented New York 
(to say nothing of Boston) from talking with Chicago. 
The original method of calculating the K R of a metallic 
circuit was to multiply total capacity into total resistance 
and divide by 4, as the capacity of an insulated loop is 
taken as one-quarter the capacity of the entire length of 
line measured against the ground. The same result is ar- 
rived at by multiplying the total capacity of one wire into 
its total resistance, Calculated in this way the KR of 
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the London-Paris line is about 7.500, that of the New York 
Chicago line about 33,000, and that of the Boston-Chicago 
line nearly 54,000. Yet New York and Boston talk with 
Chicago practically with the same ease and facility that 
London has in talking with Paris. 
A Law which Any faith that might originally have 
is No Law. been placed in the K R law has been 
exploded by Mr. Preece’s own modifications of it. It was 
originally based on Thomson’s well known formula for de- 
termining the size of conductor and dielectric of a sub- 
marine cable core with relation to the possible speed of 
signaling. This formula, however, has nu bearing on tel- 
ephonic transmission; as telephonic impulses, even little 
understood as they yet are, are known to be of a very dif- 
ferent character from telegraphic signals. The original 
method of calculating K R, as we have already said, was 
to multiply total measured capacity into total measured re- 
sistance; and to allow of speech the result had to come v ell 
within certain well-defined limits. For a circuit with 
cables in it Mr. Preece put the limit of K R at 8,000. 
But when the London-Paris line. with a K R nearly 
approaching that figure, gave surprisingly good ‘trans- 
mission, he saw there was something wrong with 
the formula. The trouble, he found, was that in 
an evenly balanced metallic circuit (especially a 
twisted one) electromagnetic inertia might be neglected 
entirely, and moreover a kindly, helpful quality, M. due to 
extra currents from the high capacity of the submarive 
cable. came forward to partially eliminate K. Mr. Preece 
gave M a value of .0075 mfd. per mile, subtracted it from 
K, and brought K down at one jump from .0156 to .0075 
mfd. per mile. Since this discovery, which a little over a 
year ago brought the K R of the London-Paris line down 
to about 5,000, M has evidently increased, as Mr. Preece 
now gives .005 mfd. per mile for the K of that line. The 
R meets with no eliminating factor, and the Wheatstone 
bridge is not tu be cheated of its ohms, but Mr. Preece can 
evidently do what he likes with K, and he places the 
capacity of the New York-Chicago line at .004 mfd. per 
mile, cuts that in half again, and arrives at a 
K R of 7,500, ‘‘ which gives a result that quite accords,” 
etc. That Mr. Preece should say that .0158 mfd. is 
‘‘absurdly high” is rather surprising. in view of the fact 
that in his paper on the London-Paris line, read before the 
British Association meeting at Cardiff in August. 1891, he 
gives a capacity of .0156 mfd. for the 400-Ib. wire from 
London to Dover. That was, of course, before M emerged 
from the English Channel and set. to work demolishing K. 
It is worth noting that in his paper Mr. Preece ascribes M 
to the large capacity of the submarine cable in the middle 
of the London-Paris line. But in the New York-Chicago 
line there is only a mile or two of submarine cable, almost 
all of it at the extreme New York end. Where, then, in 
this case, where it cuts K down from .0156 to .004, does M 
come from? Of course it is very easy to keep a formula 
or law on its legs by iutroducing new factors to 
meet each special case, and this is what Mr. Preece 
has done. But at the rate he has maintained so far 
he will soon reach a point where he will have to give K a 
minus value in order to keep K R within his limit, and that 
would be a reductio ad absurdum. Mr. Jacques had 
adopted the more simple if less scientific plan of multiply- 
ing his limit by ten, and now places K R at 45,000 for good 
transmission with a Hunning transmitter. In this way it 
will always be easy to keep a little ahead of the longest 
circuit operated. It is quite evident that KR is not a for- 
mula for telephonists to be guided by. The principles 
underlying telephonic transmission have not yet been the 
subject of really painstaking original investigation, or at 
all events no concrete results of such investigation have 
been published. ‘Ihere is a splendid field here awaiting 
the discoverer, and doubtless some day the fundamental 
laws of telephonic trausmissicn will be given to the world. 





Some Notes on Long THE telephone line between Boston and 

Telephone Circuits. Chicago was successfully inaugurated 
last week. This circuit passes through New York and 
comprises over two miles of sumarine cable and about three 
miles of underground. The aerial line, slightly over 1,2(0 
miles long, is of No. 8 S.W. G. copper, weighing 435 pounds 
to the mile. The K R, by the old method of calculation. 
1s about 54,000. By the new we cannot say what it would 
be ; to determine that, it would be necessary to obtain from 
Mr. Preece the proper value of K, which he would proba- 
bly place at .003 mfd. per mile, or less. The transmis- 
sion over the line is very good, and at the opening cere- 
monies even those unaccustumed to frequent use of the 
telephone were able to talk with Chicago without any diffi- 
culty whatever. The New York-Chicago line has several 
times been used for lecture purposes when it was connected 
to underground cable circuits several miles long, materially 
adding to both resistance and capacity, and bringing up 
the K R accordingly. Yet at these lectures as many as 40 
receivers were connected in circuit and as many of the aud- 
ience were enabled to listen together to speechifying from 
Chicago, Any metallic circuit subscriber in New York can 
talk through to Chicago with perfect ease, notwithstand- 
ing the length of some of the underground cables. It is 
worth bearing in mind that in calculating the K R of 
these lines no account is taken of the capacity and resist- 
ance of the switching apparatus at the terminal offices, 
the strong current protectors, etc, Taking these into ac» 
count the K R would be considerably increased, 








The Death of Dr. Norvin Green. 


The telegraphic fraternity throughout the country 
were shocked on Sunday last by the announcement, over 
the wires, of the death of Dr. Norvin Green, president 
of the Western Union Telegraph Company, at his home 
in Louisville, at 7 o’clock in the morning. His death, as 
announced, was caused by stomach trouble, from which 
he had been suffering for about « week. It came in the 
nature of a surprise, however, from the fact that, al- 
though it was serious from the first, a fatal termination 
was not anticipated until Saturday morning. 

Dr. Green was born in New Albany, Ind., April 17, 1818, 
and was, therefore, in his 75th year. While quite young 
his parents moved to Kentucky, where he spent his 
early life and was educated. His studies were such 
as suited the professional life—medicine—that he had 
proposed to enter, his preference being in the direction 
of solid knowledge rather than classical culture. After 
a thorough course of study under the faculty of the 
medical department of the University of Louisville, he 
graduated in 1840 with honors. He thereupon entered 
a successful practice, but shortly after became physician 
for the Western Military Academy, Drennon Springs, 
Ky., of which James G. Blaine was at that time one of 
the junior instructors. It is related of him in his early 
life that, while in his 16th year, he procured a flat boat 
and determined to try his luck running a floating gro- 
cery down the Mississippi. A load of goods was bought 
—cottons, calicoes, tinware, boots, sr0- 
ceries—everything needed in such a trade, 
a lad of some years older joining him 
in the undertaking. His chief customers 
were lumbermen who, at certain seasons 
of the year, entered the low riverlands 
to make rafts ready for floating on high- 
water. The trip was a success, and a good 
many orders had to be sent by return steamer 
for goods. He had already established his 
credit, and all orders were honored. “The 
business capacity thus evinced seemed pro- 
phetic of that which has s0 largely dis- 
tinguished him in later years. Shortly after 
becoming of age he entered and became 
prominent in politics, and is said to have been 
a ready speaker and entertaining, his humor 
making him attractive and popular. In 
speaking from the stump he was thoroughly 
at home, and he knew how to strike hard 
without bitterness. He had then, what he 
retained so markedly to the last, the use- 
ful art of “putting things,” and thoroughly 
enjoyed a tussle with an adversary in foren- 
sic debate, and soon became recognized 
among the solid men of the State as a man 
of sagacity, prudence and ability. 

Dr. Green was elected for a number of 
terms as a member of the Kentucky Legisla- 
ture, and in 1853 was appointed a Commis- 
sioner of the United States in charge of the 
construction of the National buildings in 
Louisville. While engaged in the duties of 
this appointment he became one of the 
lessees of the United Morse and People’s 
Telegraph lines, between Louisville and New 
Orleans, and becoming president of these in- 
terests, united under the name of the South- 
western Telegraph Co., he became thence- 
forth identified with the history of the tele- 
graph. In 1866, when the American, United States and 
Western Union lines were consolidated, Dr. Green was 
chosen vice-president, and, with the exception of about 
three years, during which time he accepted the presi- 
dency of the Louisville, Cincinnati & Lexington R. R. 
Company, retained that office up to January, 1873, when 
he returned to do duty as vice-president of the Western 
Union Telegraph Company. It was during this interim 
of three years, during which he again entered the politi- 
cal discussions of Kentucky, that he was waited upon by 
a large delegation from the Kentucky Legislature and 
urged to accept a nomination for United States Senator 
against two other candidates, and to which he would 
have been elected but for a clerical error in the count 
at the nominating convention. On April 23, 1878, the 
day succeeding Mr. Orton’s death, Dr. Green was elected 
president of the Western Union Telegraph Company, 
which position he occupied at the time of his death. His 
experience for so many years as vice-president had emi- 
nently qualified him for the position to which he had 
been so unexpectedly called. It is said of his manage- 
ment that few men performed so large a service with 
so little attrition. He was not easily disturbed, and 
was always accessible. His judgment was clear, and 
his humor ready. His mental organization was facile, 
unexcitable and naturally keen and judicial. He was 
a patient listener, ready to hear both sides, but quick 
to decide with definiteness and force. As president of 
a board of directors, nearly all of whom were men of 
prominent ability, he never failed to command attention, 
respect and confidence. He was a member of the 
Telegraphers’ Mutual Benefit Association, and entered 
heartily into all measures to improve and benefit the 
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service. In his death this asssociation has lost a valued 
counselor, and the telegraphic service a most efficient 
manager. 





Meeting of the New York Electrical Society. 





The one hundred and fifty-first meeting of this society, 
which took place on Wednesday, Feb. 8, at Columbia 
College, proved to be a very interesting one. The even- 
ing was devoted to an illustrated lecture on “The Tele- 
phone and How we Talk from New York to Chicago.” 
The first part of the lecture was given by Mr. J. J. Carty, 
the electrician of the Metropolitan Telegraph and Tele- 
phone Company, of New York City. After discussing 
the nature of sound and the mechanism of speech, its 
propagation and reception by the ear, and the physiology 
of the ear, in a very interesting manner, with the aid 
of carefully prepared sketches and diagrams thrown on a 
screen, Mr. Carty proceeded to trace the evolution of the 
telephone from its earliest forms down to the present 
Bell apparatus. He then gave way to Mr. F. A. Picker- 
nell, chief engineer of the American Telegraph and Tele- 
phone Company (Long Distance Company), and to whom 
so much credit is due for the conception and execution 
of the long distance line, who proceeded in a very en- 
tertaining way to give a description of the telephone 
lines used prior to the opening of the New York and 
Chicago line, and then to show how the size of wire 
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and other details were determined upon, and to describe, 
with the assistance of a number of stereopticon views, 
the construction of the line to Chicago. 

After the close of Mr. Pickernell’s remarks connection 
was made with Chicago, and the line was placed at the 
disposal of the members of the society. About forty 
receivers were provided, and cornet and banjo music, as 
well as conversation, was listened to by those present. 
A vote of thanks to Messrs Carty and Pickernell, and 
to the Long Distance Company and the Metropolitan 
Telegraph and Telephone Company, was unanimously 
passed. 

A Brief History of the Incandescent Lamp Litigation 


The incandescent lamp situation has attracted so much 
attention of late that a brief statement of the more im- 
portant suits both in this country and abroad, may prove 
of some interest. 

It was on Nov. 9, 1879, that Edison made his application 
for the patent which was granted to him on Jan. 27, 1880. 
The application of Sawyer and Man for a pape. carbon 
filament was filed on Jan. 9, 1880. On Sept. 238 
of the same year an interference was declared. The 
Examiner of Interferences on the 20th of January, 1882, 
awarded priority to Sawyer and Man, but on July 24 of 
that year this decision was set aside by the Commis- 
sioner. On June 2 the Examiner rendered a second 
decision in favor of Sawyer and Man, which, on the 28th 
day of July of the same year, was reversed by the Ex- 
aminers-in-Chief. The Commissioner of Patents, on 
Oct. 8, 1883, confirmed the decision of the Examiner 
and awarded priority to Sawyer and Man, but on the 
17th of the same month Mr. Edison appealed to the 
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Secretary of the Interior, who on Nov. 19, 1884, dis- 
missed the appeal. Five days later, on the 24th of No- 
vember, Mr. Edison.made a motion for a re-hearing of 
the case before the Commissioner, which, on the following 
April 2d, was denied by the Acting Commissioner. On 
May 12, 1885, a patent was issued to Sawyer and Man, 
and on the following 27th of June -the Patent Office 
refused to institute a new interference. The Sawyer- 
Man company brought, suit against the Edison patent 
in the famous McKeesport case, which resulted, it will be 
remembered, in Justice Bradley dismissing the casé. 


Later, the Edison Electric Light Company brought suit’ 


against the United States Electric Light Company for 
infringement of its patent, which was not decided until 
July 14, 1891, on which date Judge Wallace rendered a 
decision in favor of the Edison interests. This decision 
was sustained by the United States Circuit Court of 
Appeals Oct. 4, 1892. 

The most celebrated suit in England was that of the 
Edison & Swan United Electric Company, Ltd., against 
Woodhouse & Rawson, of London, which was brought 
on May 6, 1886, before Justice Butt, and which resulted 
in a decision in favor of the Edison & Swan company. 

In Germany, Messrs. Siemens and Halske entered into 
an agreement with Edison to the effect that they should 
manufacture Edison lamps and build Edison dynamos in 
Germany, while Edison received the privilege of building 
the Siemens dynamo in England, where Siemens had 
taken out a patent on the Hefner-Alteneck armature 

in 1873, this armature being common to both 


the Edison and Siemens types of dynamo. 
—_—_—_—_——— +0 me ea” 


World’s Fair Notes 








The winter has been an unusually severe 
one throughout the country, and has been 
especially unfortunate for the work at Jack- 
son Park. Though as yet it has not delayed 
the work very perceptibly it has made it 
much more expensive and difficult. 

The staff workers have worked all winter 
long on the outside, laying the staff on the 
railway station, much of the time the tem- 
perature being below zero, and the same per- 
sistency has been exemplified in other 
branches. The electric wiring has gone on 
uninterruptedly, though some difficulty has 
been experienced from ice in the underground 
ducts. The are lamp posts are being rapidly 
put in place. The bases and columns of the 
posts have been on the grounds for 
weeks, and many of them have _ been 
set up for that length of time, but 
the caps and hoods only began to arrive about 
the 20th of January, and since that a great 
many have been put in place, and the posts 
now only lack the work of the painter to 
complete them. As the caps are put up, a 
gang of wiremen follows immediately after, 
running the circuits. The night circuits are 
run first, and it will be but a very short time 
before several of them are in use and taking 
the place of the old temporary pole system, 
which has so long done service. 

It has been fortunate that nearly all of the 
foundations for the power plant were in 
place before the cold weather set in. Some 
few have been put in even during the coldest, 
but they have, of course, required the most 
constant care and attention. The concrete 
has been made with heated sand and stone and warm 
water, with an admixture of salt. In brickwork the brick 
are heated before being laid. The sand and broken 
stone are heated by spreading them over a set of steam 
coils which are laid on the floor. 

Considerable progress has been made in the Electricity 
Building, in the way of erection of the booths and 
frameworks by the exhibitors, and Machinery Hall has 
been cleared out, the aisles laid off and preparations 
for the installation of exhibits were begun early in 
February. The three electric travelling cranes are now 
all erected. The Yale & Towne crane has been run- 
ning for some time, the Morgan Engineering Company’s 
crane made her first trip a few days ago, and the Sellers 
crane will be traveling very soon. - 

The contract for the electric fixtures for the Adminis- 
tration Building was let last week to E. Baggot & Son, 
of Chicago. This contract included eight 50-light fan- 
shaped standards, located on the main floor around the 
dome; fifty-two 7-light clusters, to be located around 
the gallery of the dome, and eight 25-light brackets for 


the main entrance. 
<9 +0 @ 0+ @ 


Wiring Formula. 


In a little pamphlet recently issued by Taylor, Goodhue 
& Ames, of Chicago, Ill., the following formula is given 
for the benefit of those desiring a simple method for cal- 
culating leads for multiple distribution : 

ao + 21.21 x CX D 
E 

C. M. = area of wire in circular mils, 21.21 = constant 
for 2 mil feet of copper wire, C = current in ampéres, D 
= distance in feet to lamps, Z = volts loss in conductor. 
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The Electrical Side of St. Louis,—II. 





The Lindell Electric Railway system, referred to in 
our previous issue, is the most important of any in St. 
Louis, by reason of its extent. In its ramifications it 


covers more fully than any of its competitors the busi- 
ness portion of the city and connects that with the more 
immediate suburban regions more fully, perhaps, than 
Driven from a single station cen- 


any two other roads. 
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and have carried as many as 160. Large as these cars 
are, they are usually equipped in St. Louis with only 
two 15-h. p. motors. 
reaching nowhere over 4 per cent. this has proved suffi- 
cient, where on heavier grades additional power would be 
required. 

While the Lindell Railway Company has established no 
resorts along the lines of its roads for the purpose of 
attracting travel, its lines reaching to Forest and Tower 
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trally located with regard to its many branches at the 
corner of Compton and Gratiot streets, it embraces within 
its completed lines nearly 33 miles of single track. The 
principal lines controlled by this company are the Lindell 
road proper, the Vandeventer avenue and Chouteau ave- 
nue, the Washington avenue line, in its western line 
divided into two branches known as the Page and Delmar 
avenue lines, the latter of which enters Forest Park on 
the north, while the Chouteau avenue line reaches it 
on the east. The Vandeventer avenue line, which takes 
a northeasterly and southwesterly direction, terminates 
at the north in the fair grounds and connects with Tower 
Grove Park on the south through a proposed extension 
known as the Compton Heights, Union Depot and Mer- 
chants’ Terminal, crossing in its route both the 
Finney avenue and Chouteau lines before referred to. 
At the beginning of this year applications for new 
franchises were made for what are known as the Taylor 
avenue and the Compton Heights and Merchants’ Ter- 
minal roads, which were favorably acted upon by the 
municipal assembly; the ordinances were signed by the 
mayor, and the roads are now in process of equipment. 
These two latter extensions will add 12 miles and 11 
miles, respectively, to the mileage of the system, mak- 
ing in all 55.83 miles of single track road operated under 
the management of this one company. Although this 
mileage is considerably in excess of that of the St. Louis 
& Suburban R. R., the distance to which current is 
carried from the power station nowhere exceeds four 
miles, and the opportunity is afforded by the lay of the 
routes of frequently tying together of the feeder wires, so 
that the difficulties of distribution are considerably 
lessened. Like the St. Louis & Suburban road, the 
Lindell has also suffered quite recently from fire. The 
old car barns, at the corner of Finney and Fairfax ave- 
nues, having been destroyed on Nov. 21, 1892, and with 
them two vestibule cars, twelve short trailer cars, thirteen 
long trailer cars and two tank cars. It was fortunate, 
indeed, for this company that they already had in use 
their new car barns, in which the majority of their cars 
not on the road at that time were stored, for had the 
fire occurred before the new structures had been com- 
pleted the loss must have been many times greater. 
The vestibule cars, which are used on this road, are 
worthy of notice, in that they are the longest and most 
commodious in use anywhere in this country, and are the 
product of St. Louis invention, Mr. George W. Baum- 
hoff, general superintendent of the company, together 
with some of his employees, being the inventors. While 
Many of these cars are made de novo, still one of the 
recommendations which is published for them is that 
they may be constructed out of two smaller cars. They 
are 44 feet over all with a 4foot vestibule in the centre. 
They haye a seating capacity of 90, but on a pinch can 





Grove parks and the fair grounds are well patronized by 
those seeking the attractions of such places. 

Of course the rolling stock equipment of this large sys 
tem is very extensive. On the Chouteau avenue line there 
are in daily use 21 motor cars, and on all the lines under 
this management there are something over 100 motor 
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Many of the cars of the Lindell system have placed on 
their front and rear platforms during the summer time 
settees for the convenience of those who wish to enjoy 
the scenery and obtain the fresh air during their trips to 
the suburbs. This is an innovation which we do not 
remember to have seen elsewhere than in St. Louis, and 
has proved exceedingly popular. On Washington avenue 
the centre pole construction has been adopted, and the 
tasteful designs have added to rather than detracted 
from the beauties of this most important thoroughfare. 
For perhaps a mile and a half or two miles from Fourth 
street west these centre poles are surmounted each 
with three arches of lamps surrounded by vari-colored 
globes, which, when illuminated at night, produce a most 
pleasing effect; but one is almost staggered to find on 
close inspection that these lights, although placed on the 
supports for electric wires, are gas jets, and that their 
supports are ordinary gas pipes. 

Referring again to the new lines in process of equip- 
ment, the Lindell Railway Company seem to have de- 
termined upon capturing a large share of the suburban 
railroad travel entering the city by the way of the 
Missouri Pacific Railroad, and this seems to have been the 
controlling motive in applying for the franchises named. 
At the intersection of Chouteau avenue and the railroad 
tracks the street railway company has constructed a 
handsome suburban station of cut stone. This building 
covers a ground area of about 75x25 feet. The neces- 
sity of this station will be appreciated from the fact that 
suburban passengers arriving at the new Union passenger 
station will still be so far from their places of business 
that it will be necessary for them to take the street cars. 
The location of the new station is as convenient a point 
as any at which to make the change from the railroad 
to the street cars. A loop line is also contemplated com- 
mencing on Fourth and Olive streets and running east on 
the latter to the river front, thence north to Locust street, 
west to Fourth street and south to the point of begin- 
ning. The purpose of this road is chiefly to cater to the 
steamboat passenger traffic on the river during the sum- 
mer months. It is proposed when this is completed to 
establish a system of transfers with other companies to 
allow the cars of those companies to use the tracks of 
the new line. There are two very steep grades on the 
route, but only one will have to be ascended, on account 
of the line being of the loop type. 

THE BENTON & BEILLEFONTAINE RAILWAY. 

This road reaches from the business centre of the city 
to the suburbs on the north, the line of its route carry- 
ing it by Hyde Park, O’Fallon Park, Bellefontaine and 
Calvary cemeteries. It also has a branch line running 
from the intersection of Grand and Florissant avenues, 
southwest on Grand avenue, to the Fair Ground. It 
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cars and 100 trailers. The especial feature of the Wash- 


ington and Finney and Delmar and Page avenue lines 
is the equipment of vestibule cars before referred to, of 
which there are 25 now in use. Most of the motors as 
well as the dynamos at the power station are of the 
Edison type, but a number of Westinghouse single and 
Short gearless motors have been introduced within the 
last year and have generally given complete satisfaction. 


will thus be seen that it also caters to the summer 
pleasure travel. An interesting point in the electrical 
history of this road is that when first equipped electri- 
cally it was supplied with current from the station of 
the Municipal Electric Light and Power Company, which 
is located some three miles from the lines of its track. 
a 350-h. p. Thomson-Houston multipolar generator hav- 
ing been placed in the basement of that station for that 
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purpose. From this the current was carried on various 
sized stranded wires up to 0000 in size. Last spring, how- 
ever, the company began the equipment of a station of, 
its own, using a portion of its old car stables at the 
corner of Ferry and Twentieth streets. This equipment, 
though originally planned by others, was finally handed 
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16-foot car bodies. In addition to these it has 20 open 
trailers, each 20 feet in length, and some 30 of 16-foot. 
These were made by the J. Stevenson, Laclede, Brownell, 
and St. Louis Car companies. The mileage of the track 
is 14.697. This road is one of the oldest electrical roads 
in St. Louis, sharing with the Union Depot and Mound 
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over to the care of Mr. James I. Ayer, who modified it 
according to his more advanced ideas, and early last sum- 
mer turned it over in a state of completion to the com- 
pany. This is one of the newest electric power stations 
in St. Louis, and is, as was to be expected from the skill 
of its constructing engineer, one of the best. Though 
somewhat cramped for room, Mr. Ayer has made the 
best use of the space at his disposal, and has installed 
1,200 h. p. in return flue boilers, which drive two Phila- 
delphia Corliss engines of 600 h. p. each. Each of these 
engines is belted to a separate countershaft, which by 
means of friction clutches drive two 350-h. p. Thomson- 
Houston multipolar dynamos. By this arrangement 
either one, two, three or four generators may be thrown 
in or out of action. Since but a year ago the entire road 
was operated by a single generator three miles off the 
line of its track, no larger than the new ones now in- 
stalled, it will be seen that Mr. Ayer has planned for a 
large increase in the future traffic of the road. The 
feeders—in fact all of Mr. Ayer’s heavy work, that is, all 
the conductors over No. 1 in size—are stranded. He be- 
lieves that, while they cost somewhat more per mile, 
they are stronger, have more uniform conductivity 
and cost sufficiently less to erect, so that their advantages 
in these particulars largely outweigh their additional 
cost per unit of length. While still buying current from 
the Municipal Electric Light and Power Company, the 
road was equipped with 15 motor cars having 22-foot car 
bodies, each driven by two 15-h. p. single reduction 
motors of the T.-H. make. Since then this has been added 
to from time to time, and it is expected that by next 
summer the equipment of rolling stock will be largely 
increased to meet the demands of the suburban travel 
to which the company is so efficiently catering. The 
officers of this company are: John G. Kelly, president; 
W. F. Reed, secretary, and Robert McCullough, super- 
intendent. 
THE SOUTHERN RAILWAY, 

As the Suburban & Bellefontaine Railroad reaches to 
the northern suburbs so does the Southern in a similar 
manner cater to those in the south of the city. This line, 
however, is not so fortunate in reaching to parks or other 
open public spaces as the road just described; it, how- 
ever, passes on its Arsenal street line Benton Park, and 
approaches near its south end within seven or eight 
blocks of Carondelet Park. Visitors to St. Louis desirous 
of visiting the Carondelet electric light and power station 
will take this line and get off between Krauss and Soper 
streets. The power station is at 4041 South Broadway. 
This Is equipped with four-inch tubular boilers of 1,200 
h. p. capacity driving seven Ball compound engines of 
150 h. p. each and one Westinghouse engine of 20 h. p. 

The generating plant consists of seven 100 h. p. Thom- 
son-Houston multipolar dynamos, which are operated 
either as self-exciting or are separately excited. The 
rolling stock consists of some 30 open motor cars, hav- 


Ing 20-foot car bodies, and several smaller ones having 


City lines the distinction of being the oldest. It has been 
in operation as an electric road for three years. 


THE MISS URI ELECTRIC RAILWAY. 

This road is a composite in its method of traction, and 
has divided its favors between the cable and the trolley. 
Originally operated by horses, it adopted electricity for a 
portion of its route some two years ago and now has 
some 14 miles of single track thus equipped. This road 
has for its further termini the Clinton street entrance to 
Forest Park and Shaw’s Botanical Garden and Tower 
Grove Park. All three of these are points of interest to 
the visitor, and will well repay the time required for the 
visit. The power station of this road is located on the 
Clayton street branch and fronts on the tracks of the 
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h. p. each, and one Porter-Allen engine of 125 h. p. 
These operate five Thomson-Houston multipolar genera- 
tors of 100 h. p. each and two of 250 h. p. each. The 
engines are belted to the main shaft running the length 
of the power house, and the dynamos are belted back 
from this. The latter are usually excited by a small 
machine having an output of 30 amperes at 500 volts. 
That the existing currents may be entirely independent 
of the fluctuations in the load, this exciting generator is 
operated by a small independent engine. Three-quarters 
of a mile away from the power station, at the corner of 
Compton and Dexter streets, are located the car sheds 
and repair shops belonging to this company. These are 
very extensive and cover an area of 531 feet by 126 feet. 
This also was visited by fire, which originated in the re- 
pair shop located in about the centre of the structure. 
The damage was confined to its place of origin, however, 
and the remainder of the buildings escaped destruction. 
TI B UNION DEPOT RAILWAY 

In extent of track this road stands next to the Lindell, 
and like the latter has many ramifications in the business 
portions of the city. To the north it reaches within two 
blocks of the Fair Ground, and to the south within four 
of Carondelet Park, and on the west gives access to 
Tower Grove Park through its Arsenal street branch. 
Centrally located to its various lines, at the corner of 
Jefferson and Geyer avenues, is its power house. This 
company also operates the Mound City Street Railway, 
whose track mileage is included in the total of 41 miles 
credited to this company. The rolling stock of the two 
approaches very closely that of the Laclede, comprising 
something over 100 motor cars in all; some 60 of the 
Union Depot cars are provided with double reduction 
motors and 18 are of the single reduction type, whereas 
all of the Mound City cars, until recently, were equipped 
with double reduction 15 h. p. motors. Eighteen of the 
Mound City cars are 34 feet in length and are provided 
with the Robinson radial truck. The wheels on all of the 
cars are 36 inches in diameter and were made by the 
Missouri Car and Foundry Company. Most of the cars 
were built by the St. Louis Car Company. The station 
is equipped with 22 Thomson-Houston generators of 62,- 
000 watts each; the boilers are of the Heine safety type 
of 1,800 h. p. capacity and furnish steam to two Hamil- 
ton-Corliss engines, one 150 h. p. and another of 250 h. p. 
These are belted to a jack shaft, which is itself belted 
to the line shaft, and this in turn is belted to the dynamos. 
None of the generators in this station are of the multi- 
polar type, the old-fashioned T.-H. bipolar type D 62 
being still retained. The feed wires are 000 and 0000 
wires, and the trolley wires 0. While there are no steep 
grades on the lines of this road, the ascent from the 
centre of the city to its western terminus is almost a con- 
tinuous one, varying from one or two per cent. up to 
three, or slightly over; thus in going east the cars descend 
almost wholly by gravity, and little call is made on the 
right hand trolley wires for current. They, therefore, 
become in fact subsidiary feeders, and as such are fre- 
quently tapped in to the trolley wires over the ascending 
track. The car sheds of this company, which adjoin the 
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Wabash railroad. It has perhaps the best facilities for 
obtaining fuel of any of the stations thus far described. 
The equipment throughout is of the Thomson-Houston 
make. The steam plant consists of three batteries of 
two boilers each of 125 h. p. These drive one Hamilton- 


Corliss engine of 1,000 h. p., two Harris engines of 500 


power house, are extensive, the smokestack of the latter 
162 feet high, 24 feet in diameter at the base, and 15 
feet at the top—is a prominent landmark, and is visible 
within a radius of several miles in extent, 
THE CASE AVENUE AND FAIR GROUND R\ILWAY. 
This road, which is undergoing a process of change 
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from horse to electricity, will have 11% miles of track, 
and, as its name implies, has for one of its termini the Fair 
Ground. This, together with the Northern Central Rail- 
way, with nine miles of track, and the Baden & St. Louis 
Railway, with eight miles of track, is driven from a 
common station located on North Market street, between 
Prairie and Spring streets. The contracts for these 
roads, including the Union Railway, have been recently 
let for $1,500,000, allotted as follows: Track material, to 
the Johnson company, of Johnstown, Pa.; ties to Duff & 
Jompany, St. Louis; electrical equipment, to the General 
Electric Company; engines (three 800 h. p. and one 300 
h. p.), to The E. P. Allis Company, of Milwaukee; 12 
boilers to John O’Brien, St. Louis; 100 cars to the St. 
Louis Car Company, and the wire to J. A. Roebling’s 
Sons’ Company. 

The St. Louis Railway Company and the Citizens’ Rail- 
way Company are also roads contemplating a change to 
electricity. The former was operated by horses and has 
51%4 miles of single track; the change on this is already 
partially complete; the latter has up to the present time 
been operated partly by horses and partly by cable. This 
road also has about 5% miles of track, and the change 
to electricity has been authorized, but not yet com- 
menced. 

Below we give a tabular statement, from which a 
bird’s-eye view of the electric railway systems of St. Louis, 
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Telegraphers’ Convention. 

A convention of the Universal Order of Telegraphers 
will be held in Pittsburg next week, beginning on Tues- 
day. The order was organized about six months ago and 
is composed of commercial operators. Among the sub- 
jects to be discussed, it is said, are salaries, hours and 
lunch time. It is rumored that the organization con- 
templates a general strike during the World’s Fair. 

An executive member of the National Order of Teleg- 
raphers last night laughed at the idea of a strike. He 
said the Universal Order had no strength whatever. 
Other well known telegraphers had not even heard of 
the organization, much less of the convention. 
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Distinguishing Badges at the St. Louis Convention. 





The following distinguishing badges will greatly assist 
visitors in their intercourse while at St. Louis: 

President—Gold button, red bow. 

Vice-President, Secretary and Master of Transportation 
—Association button (sterling silver), red bow. 

Executive Committee—Association button (sterling 
silver), blue bow. 

Honorary Members—Same button, white ribbon. 

Active Members—Same button, purple ribbon. 
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together with the business done during the past year, can 
be obtained at a glance. This has been especially pre- 
pared for The Electrical World, and is believed to be 
correct in every detail. From this we find that St. Louis 
will have, when the roads now undergoing change are 
complete, 221 miles of single track electrically equipped, 
and that she will have 233 miles of trolley wire strung 
for this purpose. During the past year these roads have 
made 4,436,835 trips and have carried the enormous num- 
ber of nearly 85,000,000 passengers. Can any one say 
that the electric railway is still in its infancy? If so, 
what have we to expect from this infant when it has 
reached years of maturity? 


Associate Members—Same button, lavender ribbon. 
Reception Committee—Same button, yellow ribbon. 
Guests—Olive ribbon. 
Respectfully, 
zeo. F. Porter, Secretary. 








ali ta il rd 
The St. Louis Meeting of the National Electric Light 
Association. 





In addition to the lecture by Mr. Tesla at the St. Louis 
convention, papers will also be presented by Mr. Sterling on 
‘Some Experiences with the Alternating System,” Mr. 
Bradley on ‘‘Long Distance Transmission of Power,” Mr. 
Stillwell on ‘‘Under What Conditions Is the Use of Water 


KXTENT OF STREET RAILROADS NOW OPERATED BY ELECTRICITY SUPPLIED BY OVERHEAD WIRES OR IN PRO- 
CESS OF CONSTRUCTION IN ST. LOUIS. 

















ia Miles 1892. Methods of opera , . 
ilesof | 0 ce Ba | ation ore the Remarks on present 
Name of Road. ‘Track. Trolley | adoption of condition. 
Wires. Trips. |Passengers,; electricity. 
Missouri Railroad Company...................-..+: 13.996 13.996 466,19) 14,708,156 | Horse. Electric for 2 years, 
Forest Park, Laclede & Fourth Street Ry. Co..... 5 564 Rael. “bubved: Besebanehease Horse. = 7a; ety oe 
Lindell SE CORI ics ecinccencee esecee 27.301 27.301 632 020 12,411,794 Horse. « oF eh on ae 
Vandeventer Avenue Railroad Company.......... 5.358 OS Foe. tian Bb aeeacuaaees Lancs: eae bot 6 ae « > Pe 
Benton, Bellefontaine Railway Company.......... 9 271 10.171 168,390 3.072,992 | Horse i“ “ year. 
Northern Central Railroad Company.............. 9.252 10.191 82,286 1,016,508 | Horse. Change not complete. 
Union Depot Railway Company..................+: 40.890 42.461 545,300 10,628,535 Horse Electric for 3 years. 
Mound City Railway Compeny. ete, Seal 9,128 9.952 331,388 4,484,729 Horse * "ee 
Cass Avenue & Fair Ground Railway Company. 11.572 11.572 401,970 4,151,592 | Horse. Change not complete. 
Southern Railway Company.............e++-0e+ee: 14.697 14.697 336.018 4,744,761 | Horse. Electric for 3 years. 
U TNO PEORIA CONNOR, Bic cicccccccccccesccse ce 10.350 10,350 101.782 820,497 | Torse. Change not complete. 
St. Louis & Suburban Railway Company.......... 16 250 16.250 124,163 7,037,761 |Cable and steam. |Electric for 1 year, 
Baden & St. Louis Railway Company . .......... 8.008 2.000 23,586 193,144 Horse. Change not complete. 
Manchester Railroad Electric Railway Company 5,284 GuOE . Ladncctedavecbocdscwenrcced Vac lucenhaaaen é ae da Authorized electric. 
Compton Heights, Union Depot & Merchants 11.281 14.208 { In process of con- 
_, erminal Railroad Comp SR acha bs ehadeesest . Cee. 5S RA OEE Tee te ee Oa eeenote ean struction, 
Taylor Avenue Railway Company................. 11.894 13.501 ETE CE e oT Te Fyn HL Na py me Authorized electric. 
St. Louis Railroad Company...... ° iaane's 5.492 5.4192 818,354 12,301,596 Horse. Change not complete. 
Citizens’ Railway Company................. ..+++ 5.455 5.455 405,498 9,372,125 |Horse and cable. Change authorized. 
WUE dict hash cde ecco cckadeceke sh ikekkceconveeet 221.035 223.157 4,436,835 | 84,974,190 | 
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Power Economical,” Mr. Myers on ‘“‘Preservation of Poles 
and Cross Arms,” Mr. Townley on ‘The Incandescent 


_ Lamp,” and Messrs. Stanley, Brophy, Bell, Armstrong, 


Brown and Adams on subjects to be announced later. 
_ a or mpm Oem 


Transportation Arrangements for the St. Louis 
Convention. 


The following notice has been received: 

An excursion rate of a fare and a third has been 
granted to St. Louis and return for delegates attending 
the convention of this association by all the passenger 
associations except the Western; negotiations are now 
pending with them, and in all probability they also will 
grant this concession. 

Arrangements have been perfected for a special train 
to carry the Eastern delegation, which will be vestibuled, 
electrically lighted, and composed of dining, buffet, ob- 
servation and sleeping cars, and will leave New York 
via Pennsylvania Railroad, from stations foot of Cort- 
landt and Desbrosses streets, Sunday, Feb. 26, at 12 
o’clock noon; Philadelphia, 2.25 p. m.; Harrisburg, 4.25 
p. m.; Pittsburgh, 10.40 p. m. (central time); Columbus, 
4.35 a. m.; Indianapolis, 10.30 a. m.; arriving in St. Louis 
at 5.30 p. m., Monday, Feb. 27. The rate for berths is 
$6 each; drawing rooms, $22 each. 

For the convenience of passengers taking this train 
from New York arrangements have been made so that 
if they will remit to Mr. C. O. Baker, Master 
of Transportation, the amount of railroad = fare 
($24.25) with the sleeping car fare ($6) receipt will be 
mailed them that will be honored by the railroad com- 
pany for checking baggage, ferry passage and passage 
through the gate at Jersey City, and exchangeable on 
the train for regular railroad ticket and certificate. 

The Boston Passenger Committee have declined to sell 
tickets at a reduced rate from Boston via New York; 
therefore the Eastern delegates who desire to take the 
electrical special will be compelled to come to New York, 
purchase tickets and secure certificates from New York 
to St. Louis and return. It is quite important that all 
the numes of delegates who will be passengers on the 
clectrical special shall be known as soon as possible. 

The following named gentlemen have charge of trans- 
portation matters for their various territories: Morris 
W. Mead, Pittsburgh, Pa.; Fred. W. Royce, Washing- 
ton, D. C.; H. A. Cleverly, Philadelphia, Pa.; A. C. 
Shaw, Boston, Mass.; John Carroll, Montreal, Can.; M. 
J. Hart, New Orleans, La.; John W. Flintham, Denver, 
Col.; J. Seribner, 173 Adams street, Chicago; Louis 
Nahm, St. Louis, Mo. 

To secure the benefit of the reduced fare returning, it 
will be necessary for those who do not go by the elec- 
trical special to be sure and state to the ticket agent 
from whom they purchase the going ticket that they 
purpose attending the meeting of the association at St. 
Louis, and procure from him a certificate which will 
entitle them, when properly vised and countersigned, to 
return for one-third the regular fare. No reduction can 
be obtained without this certificate. Immediately upon 
arriving in St. Louis these certificates should be left in 
the secretary’s office, addressed to Mr. C. O. Baker, who 
will see that they receive proper attention and are re- 
turned to the owners. 

As before stated the special train which will leave New 
York on Sunday,noon to convey the Eastern members to 
St. Louis will be the handsomest of its kind ever made 
up for such a purpose. The Pullman company is going 
to spread itself on this occasion and will un- 
doubtedly outdo any of its previous efforts. The 
special will be made up as follows: In front will be a 
composite car, which is divided up into a dynamo room, 
baggage room, barber shop, and bath room and library, 
which latter will also be a smoking room. Following 
this will come a dining car and then four sleepers, and 
the train will be completed by an observation car in the 
rear. All of these are entirely new and embody all of 
the latest improvements of the Pullman service. This 
train will be for the exclusive use of visitors to the 
National Electric Light Convention, and will run on a 
schedule of its own, only making stops at a few of the 
principal cities. New England and New York State 
delegates from as far north as Albany will take this 
train at Jersey City. It is also possible that a special 
car will be added at Pittsburgh for the contingent join- 
ing the party from that point and Cleveland. The route 
will be from Pittsburgh by the way of Indianapolis to St. 
Louis. In order that the electrical equipment of this 
splendid train shall be faultless Mr. A. H. Bauer, the 
electrician of the Pullman company, will have this in 
his personal charge; no further guaranty than this will 
be required. Secretary Porter requests that all intending 
passengers on this special train, who have not already 
done so, will communicate at once with Master of Trans- 
portation Baker, in order to secure accommodations, for 
the reason that they are most rapidly being taken up 
and the best will soon be gone. 

He states that the applications at the New York office 
alone have already been sufficient to fill about two cars, 
a demand unprecedented at this stage of the arrange- 
ments in any of the preceding conventions. 
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(Compiled frem the principal foreign electrical journals.) 
BY CARL HERING. 





ELECTRO-PHYSICS. 

Messrs. Sarasin and De la Rive read a paper before the 
French Academy of Sciences showing that the velocity 
of propagation of electrical waves was the same in air 
and in conducting wires. The experiments were made 
in a very large hall in Geneva, with the aid of very large 
metallic surfaces, and by the method of interferences. 
They also proved that a circular resonator has a con- 
stant wave length independent of the dimensions of the 
oscillator, the intensity of oscillation alone varying. The 
quarter of a wave length of a circular resonator is very 
nearly equal to twice its diameter. A short description 
of their experiments may be found in “L’Electricien,” 
Jan. 21. 





Mr. Perot, before the French Academy of Sciences, 
proves by experiment the correctness of the theory of 
Poincare concerning the enfeeblement of the Hertzian 
oscillations along a conducting wire. He also shows 
that non-magnetic materials have a small but definite in- 
fluence and that iron has peculiar properties in this 
respect. A short abstract will be found in “L’Electri- 
cien,” Jan. 21. 





Mr. Hess, before the French Society of Physics, pre- 
sented a paper on the theory of heterogeneous dielectrics 
discussed by Maxwell. He studied the subject by taking 
two condensers in series, one having perfect insulation 
and the other having a poor insulation; he states what 
must take place and proves it by actual experiment, 
illustrating it also by an analogy in hydraulics. In 
another experiment he placed a third condenser in 
parallel with the other two in series. He states that the 
action of a dielectric may be divided into the different 
actions of the condensers thus placed. Under certain 
conditions he shows how the residual charge will disap- 
pear entirely, while under other conditions a large num- 
ber of residual charges may be obtained. A short ab- 
stract may be found in “L’Electricien,” Jan. 14, p. 35. 





Mr. Bagard, before the French Academy of Sciences, 
states that in thermo-electric couples made of electrolytes, 
for a given temperature the electromotive force increases 
with the difference in concentration, and that the neutral 
point is higher the more the liquids differ from each 
other. 





A brief abstract of Prof. Dewar’s recent interest- 
ing experiments on liquid oxygen may be found in the 
Lond. “Elec. Eng.,” Jan. 27. It belongs in general more 
to the subject of physics than to electricity. Among 
other things he states that if a vessel containing the 
liquid oxygen be surrounded by another in which there 
is an extremely high vacuum, the influx of heat vibration 
from the outside is reduced one seventh, and, there- 
fore, under such conditions the liquid oxygen may De re- 
tained in an open vessel. He speaks of a vacuum pump 
which exhausts to hundred-thousand-millionths of an 
atmosphere in less time than the mercury pump would 
exhaust the smallest vessel. Liquefied air, he says, be- 
haves in magnetic fields and in the spectroscope like 
dilute oxygen. Although the nitrogen is not magnetic, a 
magnet will not suck the liquefied oxygen out of liquefied 
air. By the use of the artificial cold produced with this 
method, he found that pure metals increase in conduct- 
ing power at this very low temperature in such a manner 
that all temperature curves, if extended, would pass 
through the absolute zero of temperature; the electricity 
would therefore pass through a wire of pure metal in 
interstellar space absolutely without loss, as there would 
then be no C*R loss. Non-metallic bodies at this tempera- 
ture show a decreasing conductivity with the tempera- 
ture. He suggests this as a means to determine the 
purity of metals, for with the slightest impurity the 
curves will not pass through the absolute zero, namely 


273 degrees C. below zero. 





The following method of showing the oscillations of 
Hertz, before a large audience, used by Mr. Zehnder, is 
described in the Lond. “Elec. Rev.” “The conducting 
rods are placed in the focal line of a concave mirror; they 
are then joined up with a common Geissler tube, within 
which the ends are placed very close together, in order 
to produce a general luminosity within the tube. A 
species of relay was employed for increasing the effects. 
In either side of the terminals of the resonator are two 
other terminals from a circuit containing 600 small Plante 
cells, which were so arranged that the current was just 
able to pass between the terminals. With this apparatus 
it will at once be manifest that when the resonator 
responds to the electric oscillations the discharge from 
the cells is augmented. By using another Ruhmkorff 
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coil, instead of the secondary battery, a similar result 
may be produced.” 





Currents in Induction Coils.—Discussing the experi-~ 
ments by Dr. Maclean, mentioned last week, Mr. Jones 
in the Lond. “Electrician” calls attention to the fact that 
the duration of the current should be taken into con- 
sideration, which would make a very great difference in 
the current strength deduced from those experiments. 
He quotes some experiments of Blaserna mentioned in 
Fleming’s “Alternate Current Transformer,” Vol. 1, in 
which the durations of the impulses were .000485 sec. 
for the make and .000275 sec. for the break current; 
from this he shows that the break currents last only 
.183 per cent. of the total time, or only .11 sec. during 
every minute; this makes the current 91 milliamperes 
instead of 1-6 of a milliampere. 





The Lond. “Electrician” continues its long serial by Mr. 
Heaviside on electro-magnetic theory. It is suited for ad- 
vanced students only. 





MAGNETISM. 

Mr. Curie, before the French Academy of Sciences, 
describes his experiments to determine the magnetic 
properties of oxygen at various temperatures. He finds 
that at every temperature the coefficient of magnetiza- 
tion of oxygen is constant for all magnetic intensities 
between 200 and 1,350 units. Between 5 and 20 at- 
mospheres pressure the coefficient of specific magnetiza- 
tion does not vary materially. Between 20 and 450 de- 
grees the coefficient of specific magnetization of oxygen 
varies inversely as the absolute temperature. The re- 
sults are important in connection with the theory of 
magnetism, as oxygen is of all magnetic materials that 
which has the simplest molecular constitution and there- 
fore serves best to study the nature of magnetic 
phenomena. An abstract giving his results and formula, 
as also an illustration of the apparatus, will be found in 
“L’Electricien,”’ Jan. 21, page 52. 





In his serial on Electric Light and Power, Mr. Guy, in 
the Lond. “Elec. Eng.” discusses the subject of magnet- 
ism. It appears to be a short general review of the sub- 
ject, such as would be found in good text books. 





MEASUREMENTS. 

In “La Lum. Elec.,” Jan. 14 and 21, Mr. Blondin con- 
cludes his serial on the measurement of temperature by 
electrical processes. He describes and criticises the work 
and apparatus of a number of physicists in this field, and 
draws some conclusions, among which may be mentioned 
the following: Thermometers based on the resistance of 
platinum may be relied upon for measuring low tem- 
peratures to an accuracy of 0.5 degree C. For small 
variations in temperature a thermo-electric couple pos- 
sesses advantages over a mercury thermometer, but it 
has a compensating disadvantage in that it is not so 
constant. By taking great precautions thermo-electric 
couples can be used to measure any temperature between 
0 and 100 degrees C. to within .01 degree. A thermo- 
electric couple of iron and copper, he states, may be relied 
upon as not changing in course of time, which he proves 
by quoting experiments. This permanence of thermo- 
electric couples enables them to be used as standards of 
electromotive force. For mean temperatures thermo- 
electric couples may to advantage in many cases replace 
mercury thermometers with the same precision. For 
high temperatures up to 1,300 degrees C. a thermo-electric 
couple is not so reliable. For these high temperatures 
he concludes that a couple or a resistance may be used 
which has been compared with a gas thermometer, but 
that it cannot be relied upon for temperatures above 
which the gas thermometers cannot be used. 





Mr. Janet, before the French Academy of Sciences, 

states that the following formula 
T=22z VC L 

in which T is the time of an electric oscillation and C is 
the capacity of a condenser, which has been proposed: for 
measuring the coefficient of self-induction, is not always 
to be relied upon. Among the principles on which it is 
based is that a constant relation exists between the 
charge of a condenser and the difference of potential at 
its terminals. This, he says, is not substantiated by ex- 
periments at least for solid dielectrics on account of a 
property analagous to magnetic hysteresis by virtue of 
which the charge is smaller for increasing potentials than 
for decreasing potentials. Condensers with air as a 
dielectric might be used were it not for the fact that their 
capacities are too small for use in practice. He then 
shows that it is possible to obtain very good results for 
the determination of coefficients of self-induction by using 
oscillations having relatively slow rates of oscillation 
(with periods of several ten thousandths of a second) 
produced by condensers with mica dielectrics. Compar- 
ing his results with those obtained by Lord Rayleigh, he 
finds they agree absolutely. 





Mr. Blondel in “La Lum. Elec.,” Jan. 21, deduces gen- 
eral formulas for the power of polyphase currents. 





In the long serial on practical instruments for the 
measurement of electricity Messrs. Niblett and Ewen, in 
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the Lond. “Elec. Eng.,” give a fully illustrated descrip- 
tion of Thomson and Varley’s slide resistance coils. 





DYNAMOS, MOTORS AND TRANSFORMERS, 

Armature Windings,—In ‘“‘L’Electricien” Mr. Rechniew 
ski gives a short and very good classified summary, well 
illustrated, of the different methods of winding arma- 
tures used at the present time, calling attention to their 
various properties. The windings are all well known, 
and may be found in good text books on the subject, 
The present abstract will, therefore, be limited to a 
few of the remarks made by him concerning them. 

Regarding the Gramme armature, he calls attention to 
the important fact that great care must be taken to 
see that not only the direction of the winding of the 
various coils but also the method of connecting them 
must be the same throughout the whole armature, and 
must be the same in all armatures for u..cerent dynamos 
if the parts of the machine are to be made interchange- 
able. Mistakes may be made not only by a different 
direction of winding, but also by connecting up the ends 
with the commutator in two different ways. [If a dif- 
ferent method is adopted with two armatures, it will 
change the polarity of the brushes. He then describes 
the winding devised by Mr. Wodicka, in which each 
coil of the Gramme ring is conneeted in series with one 
on the opposite side and then to the commutator; other- 
wise it is the same as a Gramme ring; there will then be 
twice as many coils as there are commutator bars. This 
method, he says, presents no advantages; on the con- 
trary, it is the disadvantage that neighboring coils have 
a difference of potential between them equal to that of 
the whole dynamo, which is not the case in the Gramme 
winding. This method has the properties of a drum 
winding and the number of coils must be odd in order to 
have a regular winding unless the two parts of one coil 
are not diametrically opposite one another. He next 
describes a winding adapted for machines for electro- 
lysis in which large currents at low voltages are used. 
The ends of each coil are connected only to two diametri- 
cally opposite commutator bars, and are not connected 
with each other; there are as many brushes on each side 
as there are coils in the field, one for each commutator 
bar. These brushes are then all connected in multiple 
arc; the machine therefore consists practically of a num- 
ber of open coils connected in multiple arc, each one 
having its own pair of brushes; if desired the currents 
from these brushes may be connected in series. This 
method has the advantage of requiring a smaller commu- 
tator than if the whole current was collected by one pair 
of brushes; this is a great advantage for such machines 
as it greatly reduces the size and cost of the commutator. 
He then describes the Thomson-Houston and Brush mu- 
chines for are light circuits, which, he says, belong to 
the latter class of single coil windings or generally known 
in this country as open circuit machines, which means 
that the coils are not connected with each other at the 
commutator bars. 

Considering next the drum winding, he explains it by 
supposing it to be a Gramme ring winding, in which the 
coils are wound over the ring as a whole, instead of pass- 
ing the return wire back through the ring itself; each 
coil will therefore have generated in it twice the E. M. F. 
as in the Gramme ring; but for the same magnetic air 
space the number of coils will only be half as great and 
therefore the E. M. F. of the whole armature will be the 
same. The return wire of each coil may be placed next 
to or over the coil on the opposite side, which gives rise 
to the variety of drum windings at present in use. He 
calls attention to the fact that in order to avoid sparking 
the coils should be absolutely symmetrical, not only in 
their winding, but in their relative positions; their 
positions should therefore be carefully marked and laid 
out before the winding is commenced. The coils may 
be wound so that the return wire is diametrically op- 
posite to the other half of the coil; in this case he says 
that the number of coils must be odd, and the number of 
spaces on the surface must be double this odd number. 
Instead of winding a coil in two diametrically opposite 
Spaces, it may be wound in spaces closer to each other, 
say, for instance, in spaces 45 degrees from each other; 
in this case the reaction of the armature, he states, is 
considerably diminished; if the coils in this case embrace 
the whole magnetic field, the total flux will be utilized 
as completely as in the other form; the direction of the 
current in the neutral space will then be in opposite 
directions in adjacent wires, and these currents will 
therefore not tend to diminish the field as they do in the 
preceding winding. As the polar surfaces occupy 2 
smaller portion of the periphery, such a winding, he 
states, may present great advantages; but this requires 
a change in the proportions of the machine, and it is 
for this reason, he believes, that it is not used more 
than it is. In the two drum windings just considered 
the first supposes only one layer to exist; all the remarks, 
however, apply equally well to windings in which there 
are two layers. 





Coupling Alternators —The paper of Mr. Blondel men- 
tioned in these columns last week is concluded in “La 
Lum. Elec.,” Jan. 14. Some of his conclusions are the 
same as those already given in these columns. Among 
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other conclusions he says, for coupling in parallel the 
best machines are those whose characteristic descends 
least and in which the ratio of the current to that at 
short circuit is least. From this he finds that the best al- 
ternators are those in which the magnetie induction is 
highest, in which the magnetic circuit has the greatest 
resistance, in which the current has the least density in 
the armature, and in which the general design develops 
the greatest electromotive force for a given field. These 
conditions are the most favorable for a constant voltage, 
but are unfavorable for obtaining the maximum power. 
Alternators without iron can be made equally satisfac- 
tory no matter what the frequency. Alternators with 
iron have low magnetic resistance and on account of 
hysteresis and Foucault currents the magnetic field is 
limited to a less value than in those without iron, which 
he says can have 8,000 units; this is more important the 
greater the frequency. He concludes from this that it 
is advantageous to use low frequencies. Alternators 
with iron even at low frequency have much less favor- 
able constants than those without iron. The ratio of the 
normal current to the current at short circuit in general 
does not exceed 2, while in the Mordey alternator it is 
2.72, and in that of Labour it is as high as 5. Notwith- 
standing that machines with iron are theoretically not 
so good for coupling they nevertheless give very good 
results in practice when so coupled; he gives reasons for 
this and states that his graphical method does not apply 
so well to machines with iron as to those without. 

Mr. Picou gave his experience made six years ago in 
coupling alternators. He says there was no difficulty in 
synchronizing them, but they very soon uncoupled them- 
selves electrically; they were driven from the same 
countershaft by means of belts, and it was found that 
this was the cause as the belts had different tensions; 
by regulating the tension of the belts this tendency to 
uncouple was reduced, but it was found that a very slight 
difference in the belt tension produced a very great dif- 
ference in the tendency to uncouple. They were then 
run with differént machines, in which case they ran bet- 
ter. His conclusions were that the dynamo should have 
a very great inertia, that the mechanical connection be- 
tween engine and dynamo should be as short as possible, 
and the electrical connections be as direct and have as 
low a resistance as possible. 





In a paper read by Mr. Goerges at the Elek. Verein of 
Berlin, he draws the following conclusions from some 
mathematical deductions and experiments: that an alter- 
nator can give only two-thirds of the output of 
a continuous current machine of the same weight 
and that a dynamo giving polyphase currents can 
give the same output as a continuous current 
machine; polyphase current dynamos can give even a 
greater output per pound than a continuous current ma- 
chine under the condition that there is no self-induction 
in the external circuit. His paper is given apparently 
in full in ‘“‘La Lum. Elec.,” Jan. 21, page 133. 





“La Lum. Elec.” continues its profusely illustrated 
article on the details of construction of dynamos, taken, 
it appears, largely from patent specifications and not 
limited to apparatus in actual use. 





Starting of Multiphase Motors.—A report from Berlin 
states that both types of multiphase motors, that is, 
those with and those without contact rings, start under 
full load. The load may include pumps, hauling and 
winding machines, coal cutters, etc. The load may be 
thrown on or off suddenly and they may be momentarily 
overloaded to an extent of 50 per cent. without damage. 
Mr. A. Reckenzaun states that for the distribution of 
power in mines the multiphase motor would answer ad- 


mirably. 





Mr. C. E. L. Brown (whose work in connection with the 
I'rankfort-Lauffen transmission plant is well known 
describes in the English journals a new and interesting 
non-synchronous motor for ordinary alternating currents. 
We will describe this next week in connection with some 
illustrations. It is based on the discovery which he 
claims to have made, that certain motors made for tri- 
phase currents also run with simple alternating currents; 
the three windings in that case being changed into two 
windings in series with each other; otherwise the motor 
is constructed precisely like those for three-phase cur- 
rents, now largely used abroad, which have been de- 
scribed in The Electrical World during the past two 
years. They are non-synchronous, are said to be quite 
effective, but they do not start; he suggests several 
methods which we will describe in our next issue by 
which they may be made self-starting. 





A new dynamo brush recently introduced in France 
is said to be a great improvement on those usually used. 
It consists simply of a pile of exceedingly thin sheets of 
a copper alloy possessing anti-friction properties. 
The sheets are about one-thousandth of an inch thick. 
They are said to last longer than those made of copper 
netting so often used abroad, and they are said to wear 
the commutator less than the ordinary brushes. They 
probably do not “cry” like the usual brushes. 
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Small Motors.—‘ LiIndustrie Electrique” gives an 
illustrated description of small Crocker—-Wheeler motors; 
also a set of curves obtained from a test made in Paris 
with a % h. p. motor. The latter shows that when de- 
livering a power of 64 watts its efficiency was 56 per 
cent.; when delivering 80 useful watts of power its 
efficiency was 66 per cent.; the number of revolutions 
fell from 3,000 at no load to 1,800 at half load, and 1,660 
at full load; its maximum output was at the rate of 3.2 
watts per pound. 





ARU AND INCANDESCENT LIGHTS 

Further information regarding the temperature of the 
arc, mentioned in these columns last week, stated that 
the experiments of Mr. Violle were made with arcs vary- 
ing from 10 amperes and 50 volts to 400 amperes and 85 
volts, that is varying between % and 46 horse power. In 
all these arcs the temperature was found to be the same, 
thus showing that the temperature of the are cannot be 
increased by increasing the size or the amperage of the 
arc; it remains constant at 3,500 degrees. The material 
used in these tests was a small piece of graphite, which 
was heated and then dropped into a calorimeter. Re- 
ferring to these experiments of Violle Mr. Lagrange, in 
“L’Industrie Electrique,” quotes results of experiments 
of Mr. Rossetti made in 1879, published in the “Ann. de 
Chim. et de Phys.,’”’ 1879, in which he found the tempera- 
ture of the positive carbon to be 3,900 degrees; the 
highest temperature of the negative carbon was 3,100 
degrees, and that of the arc itself about 4,800 degrees. 
He also found the latter temperature to be constant for 
ares of all different current strengths. The same was 
true of the temperature of the positive carbon. 





In his serial on Electric Light and Power, Mr. Guy, in 
the Lond. “Elec. Eng.,” discusses the subject of the 
dynamo; the present portion is devoted to magnetism. 
The article is written in the text book style, being a sort 
of general, short summary of the subject. 





“L’Industrie Electrique” gives an illustrated description 
of the Scott and Mountain dynamo. 





A firm in Budapest (Hungary) makes lamps in which 
the filament has three layers, only the core of which is 
made of carbon. The filament is immersed in a solution 
of 25 to 30 per cent. of water glass, 10 to 15 per cent. of 
Senegal gum and 12 to 13 per cent. caustic soda. After 
immersion it is given its, proper shape. The filaments are 
heated in a bath of paraffine or naphthalin. The layer of 
silicate is said to be conducting, and is claimed to protect 
them during the process of carbonization. 





The “Electrical Plant’ (London) of January continues 
its serial on the incandescent lamp manufacture in the 
United States. The present article describes the pumps 
and the finishing of the lamps after the pumping process. 





“L’Electricien” of Jan. 21 describes and illustrates the 
Bernstein lamp as used in the United States. 





The Lond. ‘Elec. Rev.,” Jan. 27, gives an article trans- 
lated from “L’Industrie Electrique”’ on the manufacture 
of the “Volta” incandescent lamps in Brussels. It is 
written in a semi-popular descriptive style. It gives very 
little information about the manufacture of the filament, 
which is the most interesting part, and which is kept 
secret. It is a mineral filament and has a gray appear- 
ance after carbonization. The lamps are said to be used 
largely in France. 





ELECTRIC RAILWAYS, 

Mr. Palaz in “L’Electricien,” Jan. 14, concludes his 
article on electric traction on steep grade roads. The 
first part of his paper is devoted to calculations of the 
power, weight, and other factors of steam locomotives 
for steep grade roads, in which he shows that it is 
beyond the range of possibilities to attain more than 
comparatively slow speeds on mountain roads with steam 
locomotives, due chiefly to the fact that the weight of 
the locomotive increases so rapidly with the power re- 
quired. Comparing this with electric traction he shows 
that the conditions in the latter are quite different and 
that what is impossible with steam locomotives on such 
roads is quite possible and practicable with electric trac- 
tion, specially as the latter can be run with water power 
which always exists in districts where such roads are re- 
quired. The advantage of electric roads is due to the 
fact that the source of the power is not on the train it- 
self, the power being generated at a stationary plant and 
then transmitted to the moving locomotive; it is there- 
fore possible to use very powerful locomotives of rela- 
tively light weight well within the possible maximum 
allowed by theory. Trains of 150 tons running at a 
speed of 12 miles an hour on grades of 6 in 100, he shows 
can be run as economically as the ordinary steam locomo- 
tives can on grades of 24% in 100. Objections have been 
made to increasing the speed on mountain roads above 
seven miles an hour when rack and pinions are used; but 
these objections he claims are not well founded because 
no such roads have ever been run at a high speed. He 
says the limitations found in practice are due to the 
limitations of the power of the locomotive and not to 
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the rack and pinion. Regarding the question of water 
pewer in mountainous regions, he finds from a number 
of cases in which more than 8,000 horse power was used 
that the cost is less than $3 per horse power per year. 
He then shows that the cost of power for the electric 
road would be 63 cents per train mile, while that for a 
steam road would be $1.68 per train mile, showing a 
great saving in favor of electric traction on mountain 
roads. He promises further details of a projected inter- 
national mountain railroad in another paper. 





Regulation of Tri-phase Systems —Mr. Goerges de- 
scribes some experiments made at the laboratory of Sie- 
mens & Halske regarding the regulations of the 
potential in three-phase systems. It has often been 
stated that one of the objections to this system is that 
if the load on the three circuits is unequal, very great 


‘ differences in voltages will result, thus making regula- 


tion quite difficult. From his experiments he shows that 
the cases in which great disturbances will be produced 
are comparatively rare, and can readily be avoided. 
There are in general two methods of coupling the three 
circuits in such a system; one, called the open or star 
system, in which all three are connected together at a 
point called the neutral point, the line wires leading from 
their ends; the second, called the closed circuit or triangle 
connection, in which they are connected end to end, the 
line wires leading from these three junctions. In a 
system there are the dynamo, the primary and secondary 
coils of the transformer, and the lamps; by coupling some 
of these according to one system and some according to 
the other he states that 16 different combinations can 
be made. In some of these, unequal currents in the 
three branches may produce very great difference in the 
voltage up to 50 per cent., but most of them give more 
satisfactory results; one of them producing such slight 
difference that it may readily be used in practice. (The 
particular combination, however, is not given.) What- 
ever combination be chosen the difference in the voltages 
will be a maximum when one of the branches is fully 
loaded and the other two are not loaded, or when two are 
loaded and the third unloaded. In the most favorable 
combination it was found experimentally that there is 
a maximum difference of only 6 per cent.; but as this 
represents the very worst conditions, the cases occurring 
in practice will always give a less variation (except in 
cases of accident in which one or two circuits are 
broken). Assuming, for instance, that the relative dif- 
ference in the loads is 30 per cent., which he considers 
a maximum in a well regulated station, the difference in 
the voltages will be only 2 per cent., that is a variation 
of 1 per cent. on either side of the mean. Experiments 
were made with a machine and transformer of 50 kilo- 
watts. It was found that the differences in the voltages 
are to be added. If, for instance, the lamps are con- 
nected directly to the dynamo, a case rarely occurring in 
practice, the inequality is 3 per cent. in the most un- 
favorable case. Where isolated transformers, whose 
secondaries are not connected in parallel, are supplied 
in parallel from the same line wires, the inequalities 
will exist only in the transformers and not in the dynamo, 


_as they will tend to balance themselves in the line wire; 


the difference will, therefore, not exceed 3 per cent. 
This figure can be still further reduced in the most favor- 
able case, which is the one ordinarily used in practice, 
in which the secondaries of the transformers are all con- 
nected to one common set of mains. 

Besides the methods of coupling, there are other points 
which effect the differences in voltages, among the most 
important of which are the construction of the dynamo, 
its excitation, and the drop in the transformers. With 
weak excitation and a strong reaction of the armature 
the differences become greater; the excitation should 
therefore be normal and the maximum drop in the trans- 
formers be made 2.5 per cent. He concludes that the 
regulation for lamps distributed over such a system 
presents no difficulties in practice. The more motors 
there are in the circuit (which from their very nature 
always take equal currents from the three lines), and the 
greater the current, the more uniform will be the volt- 
ages. Connecting motors in the circuit produces no 
more variation than in the ordinary continuous current 
system. ad “| 





In “La Lum. Elec.,” Jan. 14, is given a somewhat 
lengthy and fully illustrated description of the various 
methods of Messrs. Hutin and Leblanc for transforming 
alternating into continuous currents. The description is 
somewhat lengthy and does not admit of being ab- 
stracted. The apparatus, though ingenious, is somewhat 
complicated, and though it may solve the problem, as is 
claimed for it, it is probably too cumbersome to be of 
much practical value. It possesses in common with all 
such apparatus the undesirable feature of brushes re- 
volving over a commutator which redresses the current. 
The commutator is driven by a synchronous alternating 
current motor. 





City & South London Railway.—The annual report of 
this company will be found in the Lond. “Elec. Eng.,” 
Jan. 27, p. 151. It shows a gain in both the number 
of passengers carried and in the train mileage. The lo- 
comotive and generating expenses per train mile are 
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given as 14.2 cents. After paying the interest on bonds, 
etc., a dividend of five-eighths of one per cent. was de- 
clared. Although this is a very small interest on such 
an investment, it is not unlikely that it will pay much 
better later on. The fact that another similar and much 
longer road is contemplated shows that if properly con- 
structed at the start such an underground road could 
doubtless be made a paying investment. 





The Lond. “Elec. Eng.” continues its illustrated de- 
scription of the Liverpool overhead railway. It is 
limited, so far, to the civil engineering features of the 
work. 





CENIRAL STATIONS AND INSTALLATIONS 
Power Generation—Last werk we abstracted Prot. 
Unwin’s first lecture. His second lecture will be found 


abstracted in the Lond. “Electrician,” Jan. 27. He dis-° 


cusses Mr. Halpin’s plan (see our abstract of last week) 
of storing superheated water, more at length. The 
boilers in this case are completely filled with water all 
the time, the water level in the tanks being always 
kept the same. The action is that the water is con- 
stantly being heated in the boiler and sent into the stor- 
age tanks in which steam is given off as required, the 
water consequently falling in temperature; this cooled 
water constantly flows back into the boiler to be re- 
heated again. He desires to qualify his former indorse- 
ment somewhat. With one boiler and one storage tank 
he thinks everything will pass off as supposed; but when 
many boilers and many tanks are used, he thinks some 
practical difficulties will arise which have not been fully 
considered; one was to obtain a sufficiently complete 
and rapid circulation, and the other was to insure that 
when the pressure was reduced at the top of the storage 
tanks the steam would be given off just where it was 
wanted, and not where it would embarrass. Using the 
Kensington station as an example, he calculates the cost 
of Mr. Halpin’s plan. The total area of the load line 
was 15,600-h. p. hours; it could, therefore, be run with 
650-h. p. engines with storage, while without storage en- 
gines of over 2,000 h. p. were required during the short 
period of maximum demand. A _ storage of steam 
amounting to 4,560-h. p. hours will meet the demand; this 
requires 900 tons of water, for which 24 tanks would 
be required. Without storage tanks, 10 boilers are re- 
quired, costing about $50,000; while with storage tanks, 
3 boilers and 24 tanks would be required, costing $73,000. 
Although this is more, he thinks that the saving of coal 
in consequence of continuous running, even if it is only 
half a pound of coal per horse power hour, would be a very 
good interest on the extra cost of the plant. The saving 
would probably be greater than this. He also makes an 
interesting suggestion by calling attention to the lost heat 
in gas manufacture; for each ton of coal carbonized in 
the retorts, 25 effective horse power hours could be ob- 
tained by extracting and storing the heat from the gases, 
which now escape into the chimney. In the United 
Kingdom, in which 11,000,000 tons of coal are carbonized 
annually for gasmaking, the wasted heat, if utilized, 
would amount to 32,000 effective horse power day and 
night throughout the year. Much of this could be ob- 
tained by the use of Mr. Halpin’s plan. 

He then speaks at some length about water power 
generating stations, and hydraulic motors, especially the 
regulation of the latter, all of which, not being in our 
province, is not abstracted here. In Switzerland it is 
estimated that 582,000 h. p. is the total available water 
power, of which 80,000 is at present used. He says 
that in the United States the money value of water 
power plants is very considerable, and that 36 per cent. 
of the power used in manufacturing was water power; 
in many places water power exceeds steam power. The 
cost of an effective horse power derived from water in 
the manufacturing towns in the United States, he says, 
was in general not over $15 a year, although in some 
places it was four and five times that. 





Mr. De Segundo continues his serial in the Lond. “Elec. 
Rev.’ on electric light and gas. He compares the cost 
in England of lighting. (1) From public stations at 14 cents 
per kilowatt hour; (2) from a dynamo driven by a gas 
engine using 30 cubic feet of gas per brake h. p. hour at 
75 cents per thousand; (3) from gas burnt in burners 
yielding 24% candles per cubic foot per hour; he assumes 
800 candles distributed over 50 lamps of 16 c. p. each, 
burning three hours a day or, roughly, 1,000 hours per 
year. Allowing 5 per cent. interest on capital, 5 per 
cent. depreciation and $50 per year for oil, waste, sun- 
dries and occasional attendance for the gas engine plant, 
and assuming an incandescent light to require 4 watts 
per candle, he finds that the electric lights from central 
stations (exclusive of lamp renewals) is twice as much 
as that of gas burnt in burners, while with the use of a 
gas engine the cost is half way between the two former. 
(It should be remembered that this is based on very 
cheap gas, much cheaper than is usual in this country. 
With gas at $1.50 per thousand, the cost is the same for 
gas burners and electric lamps supplied from stations.) 

He next calculates the cost for lighting a private house 
with about 30 lamps of 8 c. p. each, burning an average 
of 1,000 hours per year, and not more than 15 lamps at 
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atime. A one horse engine would be used, charging 16 
accumulators. He finds that gas burnt direct is still the 
cheapest, electric lights from central stations come next 
at about double, while the gas engines with accumula- 
tors is the highest at about four times the first. 





What is said to be the largest three-phase installation 
is being erected in the city of Dresden, Germany, by 
Siemens & Halske, to supply all the railway stations in 
that city with light and motive power. The ultimate 
capacity will be over 1,300 h. p. ‘There will be five 
generators of about 300 bh. p. each running at 100 revolu- 
tions and 120 volts; this is to be transformed up to 3,000 
for transmission; the line wires will cover a distance of 
over four miles. 





The ‘Electrical Plant’ (London) for January contains 
what appears to be a full reprint of Mr. Thwaite’s paper 
on the generation of electricity at the coallields for 
transmission to cities, which was given in abstract in 
The Electrical World, Dec. 31, 1892, page 423. It is 
fully illustrated. 





“L’Electricien,” Jan. 21, gives a list, with short descrip- 
tions, of the 53 central stations erected or in course of 
erection in France during the last year. 





TELEGRAPHY AND TELEPHONY. 

Mr. Meylen, in “‘L’Electricien,’’ describes a new use for 
au telephone. In very small motors such as are used for 
meters, great care must be taken to have a proper pres- 
sure on the brushes; if too great, the friction will be too 
great, if too light sparking will occur, though too small 
to be detected by the eye. A telephone put in derivation 
to the brush contact will enable one to adjust for the 
correct pressure; if the pressures are too loose a char- 
acteristic crackling will be heard. By increasing the 
pressure while the motor is being tapped lightly, the 
proper pressure can readily be found by listening at the 
telephone. 





“L’Electricien,” Jan. 14, describes at some length the 
printing telephone of Higgins used by the Exchange Tele- 
graph Company, of England, and at present used in 
France by the Credit Lyonnais. 





ELECTRC-CH! MISTRY. 

Recent Developme ts of Industrial  Electrolysi-.— 
The ‘Electrical Plant” of January gives a review of the 
subject of the electrical production of copper, alkalies, 
chlorine and the manufacture of bleach. It mentions 
the fact that heretofore data regarding estimates has 
been to a great extent founded on mere guesses, but 
that now one is able to obtain reliable figures based on 
actual experience. The following is an abstract of the 
article: 

Cop». r.—It is a mistaken belief that copper is neces- 
sarily pure if produced by electrolytic methods, on the 
assumption that impurities are deposited in the bottom 
of the bath. It has been shown that antimony aud 
sulphur are found in most if not all electrolytic copper. 
In the Parker process the solution is purified first before 
the copper is extracted, by passing the solution through 
a bath in which small electrodes and high voltages are 
used. In this bath the impurities are deposited indis- 
criminately, together, of course, with some copper. The 
solution is then passed through the ordinary bath in 
which the copper is extracted. From the products of the 
first bath the valuable constituents, namely, copper, silver 
and gold, are extracted by purely chemical processes. 
By these means the bath can be kept sufficiently free 
from the salts of other metals that they will not be de- 
posited. It speaks of obtaining the pure metal by very 
accurately regulating the electromotive force so that ii 
will be just sufficient for copper, but not sufficient for 
the impurities; the possibility of such a method is claimed 
to be justified. In mattes containing copper, nickel and 
silver in a bath of sulphate of copper, if 0.5 volt is used 
and a current density of about 3 amperes per square foot, 
the nickel will be dissolved, but will not be deposited, 
the copper will be deposited in the ordinary way and the 
silver is left as a sludge. It mentions the fact that 
cathode-anodes, that is plates which on one side serve as 
anodes and on the other as cathodes, are meeting with 
favor and may prove convenient in practice. Regarding 
the extraction of copper from the ore, the methods which 
appear best are said to be the Siemens and Hoepner, 
both of which are well known. Regarding the cost of a 
plant for the Siemens process it gives the following 
figures: For producing a ton of copper per 24 hours from 
an ore containing about 4 per cent. of copper, cost of 
the plant, including crushing, leaching and electric ma- 
chinery, is about $50,000; the daily expense, exclusive of 
the ore, about $60, or for a rich ore containing 35 per 
‘cent. about $46. 

Alkalies and Chlo-ine.—Regarding the Greenwood pro- 
cess, which has been tried for about a year, it gives the 
following estimate based on recent information which 
is said to be reliable. For a 5,000-h. p. installa- 
tion producing about 20 tons of caustic soda and 50 tons 
of bleaching powder per 24 hours, the total cost of the 
installation is given as $550,000, or about $150 per kilo- 
watt output; which includes 1,000 tanks. The cost of a 
kilowatt-hour of energy is given as 0.5 cent. Each tank 
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contains 10 anodes of 744 square feet each; the current 
density is about 10 amperes per square foot; the E. M. F. 
is 4.5 volts; total consumption 3,375 kilowatts per hour 
or about $400 a day. The output at 80 per cent. 
efficiency would be about 21% tons of caustic soda and 
56% tons of bleaching powder, which together are valued 
at about $3,300 per day; total cost per day, including 
depreciation, is given at about $1,050, leaving a profit per 
day of about $2,250. The question at first arose whether 
the electrodes would stand the action of the chlorine; if 
non-porous, Dr. Gore believes they will have a reasonable 
life. The process used at Rumford Falls (U. S.) differs 
from the Greenwood in that no attempt is made to ob- 
tain a permanent diaphragm, but that they are easily 
renewed. The diaphragm is of asbestos and parchment 
paper cemented together with blood albumen and the 
anode consists of retort scurf cast into a lead cap; retort 
carbon seems to be the only form adapted for diverse 
processes of this kind. Regarding the low cost of the 
electrical power compared with that at central stations, 
it calls attention to the fact that the conditions are quite 
different, as an electrolytic plant is worked with full 
load during the whole 24 hours, the high cost in central 
stations being due largely to the fact that the power is 
intermittent. It also calls attention to the fact that the 
values of the products are based on present prices, which 
will doubtless be greatly reduced when the new pro- 
cesses are used. 

Bleuching. - Regarding the Hcrmite pricess, wh.ch is 
the only one in practical use, it is stated that it is used 
on the Continent, but not in England. According to one 
firm in France which is using it the best results are ob- 
tained from a solution consisting of 5 parts of magnesium 
chloride, 50 parts of sodium chloride and 1,000 parts of 
water; this installation yields 300 tons of powder per 
annum, which is used for bleaching paper; the economy 
is given as 40 to 70 per cent. The anodes give much 
trouble, and platinum is now found to be the only suit- 
able material; electrodes of chromium phosphide have 
been proposed. The value of electrolytic bleaching, it is 
stated, seems to depend on the success of electrolytic 
methods for the production of alkalies and chlorine, and 
it is believed that it mny be found better to make the 
ehlorine and alkalies and convert them into calcium or 
magnesium hypochlorite and to give up the production of 
hypochlorites directly. 

The dry cell of Mr. Vogt consists of a cylinder of 
manganese provided with a carbon terminal and placed 
in the centre of a short hollow zinc cylinder which forms 
the other electrode; the electrolyte consists of a porous 
material impregnated with chlorhydrate of ammonia; the 
electrodes are contained in the lower half of the cell; the 
upper half, separated from it by a porous sheet of paper, 
contains porous material saturated with dilute phos- 
phoric acid; the cell is hermetically sealed. The am- 
monia gas generated is absorbed by the phosphoric acid, 
therefore admitting of the cell being sealed completely, 
which insures its remaining moist. 





Alumininm —ibe process used at the aluminium 
factory, in Neuhausen, Switzerland, is described by Mr. 
Wedding as follows: Pure alumina is fused and then 
decomposed by an electric current. The vessel in which 
this takes place consists of an iron box lined with char- 
eoal, forming the negative terminal. The positive ter- 
minal is formed of a number of carbon rods, placed 
vertically and é¢xtending into the box. At the start, 
small pieces of copper are used and are fused by the 
current, after which alumina is added and the aluminium 
is run off into molds as fast as produced. In making 
bronze, the ingredients are all added in this vessel. The 
capacity of the plant is given as about one ton of pure 
aluminium per day. 

Aceumuliutor.—* L’Indusime Electrique” contains a 
short illustrated description of the Tudor accumulators 
used so largely in Germany. The prominent features 
are that the paste is intended for only 12 to 18 months 
of service, after which time it will have tumbled to the 
bottom of the cell and the plates will then be pure 
Plante plates. Each plate rests on a vertical slab of 
glass, as if the glass formed a continuation of the plate; 
this allows the material to collect at the bottom of the 
cell without short circuiting the plates. The capacity is 
from 2.8 to 2.0 ampere-hours per pound of plate for dis- 
charges in 10 and 3 hours, respectively. 


MIS: ELLANL OUS. 

Atmospheric Electricity —*La Lum Elec.,” Jan. 14, 
contains the first part of a long article by Mr. Palmieri 
on the theory of atmospheric electricity. It is not of a 
nature to be abstracted here. His theory seems to be 
based on observations covering many years, some of 
them made on Vesuvius. He describes a number of 
laboratory experiments which he cites to prove his 
theories, some of them showing the generation of 
electricity accompanying the evaporation of water. 





Gutta-percha —‘**‘ La Lum. Elec.,” Jan. 21, contains the 
first part of a serial on the preparation of gutta-percha, 
with illustrations of the machinery used. 
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Fes. 18, 1898. 


Opening of. the Long Distance Telephone Line Be- 
tween Boston and Chicago. 





As soon as the telephone line between New York and 
Chicago had been completed, and it was proved by 
actual tests that the transmission of speech over such 
long distances could be accomplished without difficulty, 
it was evident that it was only a question of time when 
Boston also would have the privilege of convers- 
ing with Chicago. In fact, the delay was only 
caused by the time necessary for the construction of a 
proper line between this city and Boston. As is well 
known, Boston and New York have been connected by 
the long distance telephone for a long time, but this line 
was not heavy enough for operation over the greater dis- 
tance between Boston and Chicago. 

On Tuesday, Feb. 7, the Boston and Chicago line was 
formally opened by Gov. William BH. Russell, in the 
presence of a number of telephone and telegraph men 
and invited guests. The opening ceremonies took place in 
the building at 125 Milk street, Boston. The State was 
represented in addition to Governor Russell, by Lieuten- 
ant-Governor Walcott, General Dalton, and members of 
the Governor’s staff, and President 
Pinkerion, of the Senate. Many city 
officials were present, among whom 
were Aldermen Witt, Dever, Fottler, 
Maguire, Lee, Sanford, Folsom and 
Hallstram; City Messenger A. H. 
Peters, and Assistant City Clerk J. 
i. Priest. Among other guests were 
prof. Francis A. Walker, Prof. Chas. 
R. Cross, of the Massachusetts Insti- 
tute of Technology, and President 
Burnham and Secretary Sayward, of 
the Board of Trade. 

The room in which the long dis- 
tunee transmitter and receivers were 
located was artistically decorated for 
the occasion. Upon a table arranged 
in the centre of the room and orna- 
mented with yellow silk were ar- 
ranged 40 receivers connected with 
the main line, in order that a number 
of the guests might at the same time 
enjoy the benefits of the conversation. 

The accompanying illustration rep- 
resents Governor Russell as he took 
a seat at the table and rung up Chi- 
cago, thus for the first time in the his- 
tory of the telephone sending a mes- 
suge over 1,200 miles of wire. A 
powerful receiver hung from the 
chandelier over the table, which had 
previously been connected with the 
line, at this instant threw forth the 
notes of “* Hail to the Chief” in re- 
sponse to a cornet played at the Chi- 
cago end of the line. The distinct- 
ness with which the notes were heard 
made it difficult for those present to 
believe that the source of music was 
in reality so many miles away. The 
company was also entertained by a 
song from De Wolf Hopper, who was 
it the Chicago end. ‘* My Country. 
Tis of Thee,” was played upon the 
cornet by a Boston soloist, and the 
applause from those at the Boston 
end was distinctly heard in Chicago. 

After this the Governor conversed 
with Mr. Allen, the Chicago represen- 
tative of the company, to whom he 
expressed himself as greatly pleased 
with the working of the line and as- 
tonished at the clearness of the an- 
swers received. 

After testing the line to their satis- 
faction the guests adjourned to a 
large room on the second story, pro- 
fusely decorated with flowers and 
ferns, where they partook of refreshments. An orches- 
tra stationed in one corner of the room contributed to the 
entertainment of the guests. 

The handsome building was then inspected from top 
to bottom, including the large operating room, where the 
chief operator fully explained the construction of the 
switchbourds and their operation. 

The line extends from the Boston office by the most 
direct highways across Massachusetts, Connecticut, New 
York, New Jersey, Pennsylvania and Indiana to the office 
of the company at 105 and 107 Quincy street, Chicago. 
Providence, New York, Newark, Harrisburg, Pittsburgh, 
Cleveland and South Bend are among the most im- 
portant points which the line touches. Iu the Eastern 
States, connecting lines reach all the more important 
cities from Portland, Me., and Buffalo, N. Y., in the 
North, and Washington, in the South. The line is about 
1,200 miles long, with an average of 45 poles to the mile, 
making a total of 54,000 poles. No. 8 hard drawn copper 
Wire is used, weighing 435 pounds per mile, which makes 
4 total of about 1,044,000 pounds used in its construction. 
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The usual weight of such a line would be only about 
413,000 pounds. 

The operation of the line was, as anticipated, an en- 
tire success, and marks still another step in the progress 
of the development of telephony. Now that Boston can 
easily converse with Chicago, and probably also Mil- 
waukee, it is difficult to say just where the limit may 
be put, and if a long distance line between these points 
is so successful, it is highly probable that in the near 
future important extensions may be looked for. 
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INAUGURAL ADDRESS BY WILLIAM HENRY PREECE 
F.R.S., PRESIDENT, DELIVERED JAN. 26, 1893. 





I,—TELEGRAPHY. 


Having completed my fortieth year of continuous ser- 
vice in developing the practical applications of electricity 
for the use and convenience of man, it has appeared to 
me that I could not better repay the high compliment you 
have conferred on me by electing me for the second 
time, to be your President than by surveying and criticis- 
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GOVERNOR RUSSELL OPENING THE LONG DISTANCE TELEPHONE LINE 


BETWEEN BOSTON ANDHCHICAGO. 


ing the growth of the various branches of electrical in- 
dustry with which I have been more or less associated 
during this long period. 

In 1852, when I commenced my engineering career in 
the office of Mr. Edwin Clark, member of the Institution 
of Civil Engineers, the electric telegraph was in its in- 
fancy—the needle system of Cooke and Wheatstone in 
England, the electro-magnetic recorder of Morse in 
America, the sounder of Steinheil in Germany, and the 
semaphore of Breguet in France were struggling into 
existence against adversity and ignorance. They were 
crude in their form, slow in their action and uncertain 
in their working. 

The acquisition of practical experience, the reforming 
tendency of inventive genius, the development of com- 
mercial business, the wants of different countries, 
gradually eliminated the weak, encouraged the strong, 
and promoted novelty. The fittest survived, but even 
40 years has not seen finality. We are improving and 
advancing as fast now as we ever were. 

In 1852 the principal instrument used in England was 
the double needle. It required two wires for its opera- 
tion. Our offices were fitted with massive Greek temples, 
fashioned in wood, containing in their interiors the 
galvanometers and commutators by which the elements 
of language were to be transmitted instantaneously be- 
tween London and Edinburgh and other towns. ‘This 
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wonderful structure, so much prized in its day, is now, 
like some antediluvian monster, discovered only in our 
museums; but its memory is dear to those who, like my- 
self, struggled with its troubles, and who learnt most of 
what they know by mastering its whims and conquering 
its vagaries. 

The semaphore has also been relegated to the museum, 
and the Morse recorder is gradually disappearing to the 
same refuge, but its struggle for existence is more pro- 
longed and better maintained. The telegraphic tory who 
sees virtue in a tape, and believes in the greater accuracy 
of a record, still exists in large numbers in various parts 
of Europe; but he has disappeared from the United 
States of America and from England. The ear is more 
accurate than the eye, and more rapid in deciphering 
those fleeting signals that convey language. 

The recorder, however, remains in Wheatstone’s auto- 
matic apparatus and in Professor Hughes’ beautiful type- 
writer, which delivers the message to the receiver in 
clear, bold, Roman characters—an instrument that has 
weathered every storm, and is now the great inter- 
or medium of communication between all European 
nations. 

The peculiarity of the telegraph is its great cosmopoli- 
tan character. It unites all nations by one language, and 
connects them together by the same metallic nerves. It 
has broken down Chauvinistic doctrines and national 
prejudices. In England we care not whence invention 
springs; a new process or an evident 
improvement is as welcome from 
Timbuctoo as from St. Martin’s-le- 
Grand. 

The instrument that we have prin- 
cipally developed in England is the 
automatic fast-speed apparatus, based 
on a principle of preparing messages 
for transmission by punching, de 
vised by Alexander Bain in 1848, and 
improved in its mechanical details by 
Mr. Augustus Stroeh in 1866. 

This has been my special pet, and 
with the electrical assistance of Mr. 
J. B. Chapman, and the mechanical 
skill of Mr. J. W. Willmot, all the ills 
that telegraphs are heir to have been 
routed, and the practical speed of 
working has been multiplied more 
than sixfold. 

It has been one long continual con- 
test between patient observation, in- 
ventive skill, careful experiment, and 
technical acquirement on the one 
hand, and resistance, electrostatic 
capacity, inertia (electro-magnetic and 
mechanical), bad insulation, impure 
materials, imperfect workmanship, 
etc., on the other. But we have, 
step by step, won all along the line; 
75 words per minute have become 500; 
a possible 130 has become an actual 
600. Duplex automatic working over 
cable lines is possible, and modes of 
working have been introduced that 
were thought at one time chimerical 
and impossible. 

All these things have been done 
without recourse to the Patent Office. 
Dozens of improvements have been 
effected which in ordinary commercial 
life would have been patented and 
published and received recognition. 
The absence of a patent has led to 
the belief in the absence of invention. 
An actual sixfold capacity for carry- 
ing messages is an answer to this sup- 
position. 

The Hughes typewriter has this 
year been successfullly duplexed be- 
tween London and the Continent, a 
problem which has hitherto baffled 
all attempts at a satisfactory solu- 
tion. 

The use of electro-motors instead 
of weights on this instrument and on 
the automatic apparatus, and the ex- 
tensive use of accumulators instead 
of primary batteries, may be men- 
tioned, although time will not permit 
me to refer to a host of minor im- 
provements which have been effected. 

The results to which I have referred 
have not been attained without very 
special attention to questions of con- 
struction and maintenance of the 
wires, both aerial and submarine, and 
a very complete system of test is 
now applied both before and after 
every line is completed. 

In the early days of telegraphic 
communication very rough and crude 
tests were applied, and the condition of the lines 
caused serious difficulties; but at the present day 
we must ascertain the purity of the metal employed, 
its mechanical strength, its electrical resistance and 
capacity, its insulation resistance, and the relationship 
between the latter and the conductor resistance, as well 
as its speed value. 

The employment of copper in place of iron as the con- 
ductor, suspended on poles, which was inaugurated at 
my instigation in 1884, by a very costly experiment be- 
tween London and Newcastle, has had a material in- 
fluence in increasing the speed of working and improving 
telegraphy. 

This is due not only to its reduced resistance, but to the 
absence of electro-magnetic inertia in a long, single-sus- 
pended copper wire. All our long important telegraphic 
circuits are now built with copper. 

One of the arguments used against the proposed trans- 
fer of the telegraphs to the state was the notion that in- 
vention would not be fostered by a government depart- 
ment. This has been entirely falsified. Telegraphy has 
been advanced in this country more rapidly by the British 
postoffice than by any private undertaking, and we have 
certainly shot ahead of our smart cousins on the other 
side of the Atlantic, from whom, however, I am proud 
to say, I learnt so much on my visits in 1877 and 1884. 
Their engineers are looking to us to develop their inven- 
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tions, and we have done so. ‘They cannot always get 
them taken up in the States. Diplex, quadruplex and 
multiplex telegraphy are importations from them, but 
they have been improved in our service by our own de- 
velopments, and have now become the staple and the 
standard modes of working. No one has done more to 
effect this object than Mr. M. Cooper. 

An accident in the drafting of the act of Parliament of 
1868-69 transferring the telegraphs from the hands of 
private companies to that of the state, has led to a 
tremendous development of newspaper reporting in Eng- 
land. Few people are aware of the immense business 
done for the press. The growth of press messages is 
shown in the fact that 21,701,968 words paid for in 1871 
have grown in 1891 to 600,409,000—an average of nearly 
2,000,000 words per day. 

When Mr. Gladstone spoke at Newcastle, at the 
National Liberal Federation, in 1891, 390,778 words were 
signaled to different parts of the country. This kind of 
business is not, however, confined to the Post Office. The 
Exchange Telegraph Company, which commenced opera- 
tions in 1872, working under the license of the Post- 
master-General, has in London over 800 instruments at 
work (120 being in newspaper offices), distributing a daily 
average of 3,381,134 words to various receiving instru- 
ments, adapted to the requirements of the respective 
services—the financial intelligence, for example, being 
transmitted over instruments furnished with type-wheels 
containing the various fractions most in use in Stock Ex- 
change quotations. The latest form of this instrument 
prints at the rate of 40 words per minute. General and 
Parliamentary intelligence are distributed to the clubs 
over column printers, and legal, sporting and Parlia- 
mentary news to newspapers on specially fast tape 
printers, capable of delivering, in the hands of skilled 
operators, 45 full words per minute to any number of 
subscribers simultaneously. The news transmitted is 
chiefly commercial and financial, amounting to 2,775,000 
words per day. 

To return to the purely state telegraphy. Some idea of 
the growth of the general telegraphic business of the 
country may be gathered from the following statement, 
which gives the total number of messages paid for in 
each year: 1852, 211,137; 1869, 6,830,000; transfer took 
place in 1870; 1882, 31,345,861; 1892, 70,215,439. 

The monopoly of the Post Office is a mutual co-operative 
concern, in which every member of the community has 
an interest, and which every one helps to maintain in 
efficiency and good working order by watchful super- 
vision. It is not a mere commercial industry, maintained 
for the benefit of the few who have risked their capital 
in speculation. It is maintained for the general good of 
the community, and for the public service. Every one 
can criticise and growl, and every one does when he gets 
the chance, and would probably growl if he had not the 
chance. There is always joy in the soul of the editor 
when he discovers a fault in a government official. 

We public servants do not object. We rely on public 
criticism, and our sole object is to serve our masters, 
with a conscientious determination to do our duty to the 
best of our ability. 


Il.—SUBMARINE TELEGRAPHY. 


In 1852 the only working cable was that laid between 
Dover and Calais by the Submarine Telegraph Company, 
under the auspices of Sir James Carmichael (one had 
been laid between Anglesea and Ireland, but failed on 
the second day). Those between Dover and Ostend, 
Orfordness and Holland, and between Scotland and the 
North of Ireland followed in 1853; and several miles of 
the first-named cable have remained down ever since, 
and form parts of the present cable between Ramsgate 
and Ostend. 

In those early days I was much engaged in testing, 
laying and maintaining submarine cables, and in 1858-62 
was engineer to the Channel Islands Telegraph Com- 
pany, whose cable between Portland and Alderney gave 
such immense trouble, from the nature of the ground 
near either end, that it had eventually to be abandoned, 
because the business did not pay for the cost of mainten- 
ance. A new cable was laid in 1870 over a different and 
better route; and now (1893) the islands maintain cables 
of three conductors. 

The growth of submarine cables about the world is 
extraordinary. The total mileage, which in 1852 was 87 
nautical miles (nauts)*, now reaches a total of 139,594 
nauts, of which 14,479 nauts belong to various govern- 
ment administrations. 

The experience of early days has taught us how 
essential it is to have accurate surveys of the bottoms 
to be crossed before trusting cables to their tender 
mercies; and thus geography and biology have been im- 
mensely benefited by the work of the electrical engineer. 

By the end of 1855 the North American lines had ex- 
tended to Newfoundland, while those in Europe reached 
the west of Ireland, and a scheme was started to con- 
nect, by a cable across the Atlantic, the New World and 
the Old. Cyrus Field, as vice-president of the New York 
and Newfoundland Telegraph Company, obtained the 
sole right to land cables in Newfoundland, Nova Scotia, 
Prince Edward’s Island and the State of Maine, and the 
Atlantic Telegraph Company was formed by him to make 
and lay the cable. 

The tirst attempt was made in August, 1857, by H.M.S. 
Agamemnon and the U. S. frigate Niagara; but after 
paying out about 380 miles from the Valentia end the 
cable broke and the expedition was abandoned until 1858, 
when the same two ships, this time commencing in mid- 
Atlantic and steaming in opposite directions, succeeded 
in laying the cable, but after 732 messages had been sent 
through it again failed, in October, 1858. Several unsuc- 
cessful attempts were made to pick it up, and the At- 
lantic scheme remained in abeyance until 1865, when a 
heavier cable was successfully laid, being the commence- 
ment of the present Anglo-American Company’s system, 
with its four cables now working across the Atlantic. 
‘There are now 11 cables bridging the Atlantic Ocean. 

Between this country and the Continent all the cables 
(with the exception of those to Norway, those to Spain, 
und those forming the connections with the Eastern Tele- 
graph Company's system) now belong to the respective 
government administrations, and are all maintained by 
them. 

The British Post Office owns and maintains those to Hol- 
land and one of. those to Germany, while those to Belgium 
* It is a very general custom to spell this abbreviated term for a 


nautical mile knot, but a knot is a velocity, notalength. Itisa 
nautieal mile per hour. 
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and France, containing 37 wires, are joint property, but 
maintained by the British Post Office. 

By far the greatest cable corporation in the world is 
the Eastern Telegraph Company, whose system of 25,376 
miles stretches from Cornwall to Bombay, connects the 
northern and southern shores of the Mediterranean with 
Malta, and joins up the various other islands of the 
Mediterranean and the Levant. This company, in con- 
junction with the Eastern Extension and the Eastern 
and South African companies, also gains access to 
Australia and New Zealand on the one hand, and to the 
Cape of Good Hope on the other, the combined mileage 
reaching a total of no less than 47,151. This enormous 
system has all grown up within, practically, the last 23 
years. 

The form of cable has practically remained unaltered 
since the original Calais cable was laid in 1851. Various 
sizes of core and armor, and various modes of protec- 
tion from decay, have been used to suit different routes, 
but the cable of to-day may be said to be typically the 
same as that used in the English Channel in 1851, and in 
the Atlantic in 1865. 

The first cable had gutta-percha as a dielectric, and it 
is still almost exclusively used for submarine cable core; 
but the manufacture has so improved in the last 20 years 
that a core having an insulator weighing 150 pounds per 
naut, which then had a dielectric resistance of some 250 
megohms a naut at 75 degrees F., can now be obtained 
giving 2,000 megohms at the same temperature. India 
rubber is creeping in, owing to the high price and 
searcity of gutta-percha. 

Next to strong tides, rocky bottoms, anchors and 
shallow water, the greatest enemy to submarine cables, 
more especially in the tropics, has proved to be the 
teredo of various species; but this depredatory worm has 
been utterly routed by covering the gutta-percha core 
with a lapping of thin brass tape laid on spirally. <A 
remarkable thing about this little inseet is that, whereas 
20 years ago it was practically unknown in our English 
waters, it has now gradually spread all round our coasts, 
with the exception, perhaps, of the North Sea. A new 
cable about to connect Scotland and Ireland is being 
served with brass tape. 

With the cables has grown up a fleet of telegraph ships 
to lay and maintain them. In 1853 the Monarch, be- 
longing to the Electric Telegraph Company, was the only 
ship permanently employed as a repairing telegraph ship; 
now, in 1893, the cable fleet of the world numbers no less 
than 37, of which 7 belong to government administrations 
and the rest to private companies, the Eastern Telegraph 
Company heading the list with 5 vessels. 

Perhaps the most remarkable history of a cable is the 
following: In 1859 the light cables laid in 1853 from 
Orfordness to Holland were picked up and replaced by 
a heavier one. A few nauts were sold to the Isle of 
Man Telegraph Company, and had an extra sheath laid 
on. This cable was submerged between that island and 
St. Bees, where it remained until 1885, when it was re- 
placed by a three-core cable. It was again put under 
water in 1886 as part of the cable between Uist and 
Harris, in the Hebrides, where it still lies, as good as 
ever. The durability of submarine cables is remarkable. 
That laid between Beachy Head and Dieppe in 1861 is 
still working; and that laid between Beachy Head and 
Havre in 1870 has broken within the last month for the 
first time. 

Despite the enormous growth of submarine cables dur- 
ing these 42 years, there would appear to be plenty of 
scope for still further extension. The Pacific still re- 
mains untouched, and a project is at the present time 
under consideration to connect our possessions in North 
America with those in Australia. 


11l.—LIGHTNING PROTECTION. 


In 1752 Franklin established the identity of electricity 
and lightning, and showed how buildings could be pro- 
tected from the ravages of thunderstorms. This was one 
of the most beneficent conceptions of scientific practice. 
The discovery of a cause led to the application of a 
remedy. Experience has scarcely improved on Franklin’s 
methods. The simple secret was to construct an easy 
metallic path for the electric charge to flow silently, 
safely and imperceptibly to earth, without mechanically 
rending and tearing the air in one of those long, violent, 
disruptive and destructive sparks where energy was sud- 
denly expended in producing heat, explosion, light and 
sound. It was prevention, not cure. There is no more 
perfect apparatus in existence than the lightning protec- 
tor; and if it ever does fail to do its duty, it fails from 
man’s neglect of some simple rule, or his apathy in 
maintaining in proper order his uncomplaining slave. Im- 
munity from accident leads to neglect, and neglect breeds 
danger. Periodic and systematic inspection is the only 
possible means of preventing decay of effectiveness. In 
1892 not one single accident was recorded to any high- 
class telegraph instrument in the whole of the United 
Kingdom. Professor Oliver Lodge has, with char- 
acteristic energy, endeavored to modify our views as to 
the behavior of lightning discharges and as to the form of 
protectors, but without much success. His views have 
not received general acceptance, for they are contrary 
to fact and to experience, 


IV.—RAILWAY SIGNALING. 

The application of electricity to block signaling is 
marked by three distinct epochs—its first inception, its 
popularization, and its combination with the mechanical 
signals. 

In 1852 the traffic on our railways was regulated by 
time and sight, and the safety of the railway traveler 
mainly depended on the watchfulness of the driver. The 
difficulties which attended the working of the enormous 
traffic with which the London & North Western Rail- 
way had to cope during the great exhibition of 1851 
induced that company to seek the aid of electricity. It 
was then that Mr. Edwin Clark, employing for the pur- 
pose the double-needle form of telegraph in use, devised 
what may be regarded as the parent block system; and 
it became one of my earliest duties to work it out and 
to apply it. In 1854 the Great Northern adopted it, and 
it is interesting to note that, although its application was 
for a considerable period exceedingly limited, in char- 
acter and principle it remains to-day very much what 
it was when first established. 

In 1861-62 it was my privilege to become still more 
intimately connected with block signaling, for at that 
period I developed on the London & South Western 
Railway the system which is known by my name. The 
characteristic of this system is the assimilation of the 
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outdoor to the indoor signals, thus placing in the hands 
of the signalman a counterpart of the signals worked 
by him for the guidance of the engine-driver—the same 
semaphore signals, the same kind of interlocking 
switches, and the same mode of working. My object 
was the provision, not only of a reliable system—one 
which should record its own action—but also one which 
should popularize block working, and which should in a 
great measure dispense with that course of instructton 
which, at that time, formed one of the impediments to 
its more rapid adoption. Walker and Tyer worked in 
the same field; while Mr. Spagnoletti sought a similar 
result by employing, in the place of the indications of 
the needle a movable flag inscribed “Line clear,” ‘Line 
blocked.” 

Great as are the advantages of the block system, as it 
is popularly known, there is yet room for improvement. 
Over thousands of miles of railway the electrical signals 
are worked independent of the mechanical signals. It 
is possible to operate the one without the other. The 
desirability of welding the two together, so as to render 
them perfectly homogeneous in their action, was 
recognized by me as early as 1870, when what I believe 
to be the first interlocking of the electrical with the 
mechanical signals was effected at Southampton, and 
subsequently at Wimbledon and Kew, on the London & 
South Western Railway. At this time the transference 
of the telegraphs to the state called for my services in 
another direction, and the subject was dropped. In 1875- 
77 the combination was, however, most effectually com- 
pleted by Mr. Sykes, who has now brought his system 
to great perfection. He was followed, in 1877-78, by 
Saxby & Farmer, under Hodgson’s patent; and later still 
by Mr. Langdon, on the Midland Railway, and by others. 
It now only remains for the railway companies to apply 
such of these inventions as may be most suitable to their 
system, in order to place block working upon a perfectly 
sound basis. 

The latest application in this now extensive industry 
is Tyer’s Train Tablet System, produced in 1878; together 
with that of the Electrical Train Staff, devised and 
elaborated by Messrs. Webb and Thompson, of the Lon- 
don & North Western Railway, in 1889. Both systems 
tend toward the modification of the difficulties, as well 
as the cost, attending the working of single lines of rail- 
way. 

To railways electricity has proved an invaluable ad- 
junct. In the repetition of signals obscured from the 
view of the signalman, introduced by me in 1862; of that 
of the light which forms the night signal, introduced 
by Warwick about the same date; of telephony, now be- 
coming daily more and more indispensable—electricity 
plays a quiet, unobtrusive part, the value of which is 
only felt when, from some cause, its use has to be tem- 
porarily suspended. 

A possible further field for the employment of elec- 
tricity in railway working may yet be found in automatic 
signaling. In the United States it has been so employed 
to a great extent. In England it has, so far, failed to 
find a footing. Here, railway managers appear to be 
averse to the employment of any system which fails to 
fix the responsibility of failure which may lead to 
disaster. 

The block system is now, by act of Parliament, com- 
pulsory on all British railways; and that industry, which 
at its inception worked its way so slowly into use, now 
controls the traffic which daily passes over 28,000 miles 
of line, and plays not only an important part in the con- 
duct of railway traffic generally, but proves to be the 
chief factor in the prevention of accident and the protec- 
tion of life. Without its aid it would be utterly im- 
possible to deal with the railway traffic of the present 
day. 

The enormous development of electrical engineering 
upon our railways is shown by the following return from 
one system only: 
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* Exclusive of P. O. wires. 
V.—-TELEPHONY. 


I had the good fortune in 1877 to bring to England the 
first pair of practical telephones. They had been given 
to me in New York by Graham Bell himself. After a 
series of experiments, I brought them before the British 
Association meeting, which was held that year at Ply- 
mouth. Who at that time could have imagined that the 
instruments, which were then but toys, would, within 
16 years, have become a necessity of commercial, and 
almost of domestic, life? Yet to-day the number of tele- 
phones in actual use may pretty safely be put down at 
a million! 

During 1878 Edison devised his carbon transmitter, and 
Professor Hughes presented his “microphone” to the 
world. These inventions made the telephone a practical 
instrument of vast commercial importance. It may be 
said to have sprung into existence well-nigh perfect; and 
the fewness of the actual improvements on the Bell re- 
ceiver and the Hughes microphone is scarcely more 
astonishing than the immense number of fruitless at- 
tempts at improvement that have been made. Byven now 
the original instruments are not easily beaten. 

The institution of telephone exchanges has led to a 
development of systems of switching that might fairly 
be considered a’special study in themselves, and the de- 
mand for communication between distant places has 
necessitated the application of much special attention to 
the method of constructing lines and of arranging cir 
cuits. 

It is in this latter field that I have been a diligent 
worker, and the application of the so-called “K R” law 
has proved of material benefit in connection with the 
problems of long-distance telephony. It is a law which 
implies that the number of signals that can be trans 
mitted per second through any circuit depends solely 0D 
the capacity (K) and the resistance (R) of the circuit. 
It is very much the fashion to deny the accuracy of the 
K R law. This is probably the result of ignorance of its 
meaning or of its interpretation. Some speak of it 28 
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empirical, others scoff at it as ima , and some sneer 
at it as an impossible law; but it is a law that has de- 
termined the dimensions and speed of working of all our 
long submarine cables; it determines the number of arms 
a circuit can carry on the multiplex system, the speed 
attainable with the Wheatstone system, and the distance 
to which it is possible to work quadruplex; it is a law 
that has enabled us to bring London and Paris within 
clear telephone speech of each other, and which will 
probably before the year is out enable Dublin and Bel- 
fast to speak to London—a message of peace to Ireland 
as — and substantial as any promised political pro- 
posal. 

The New York and Chicago trunk line is 950 miles long, 


and it is built with 435 pounds (or No. 8 S.W.G.) copper 
wire. This wire gives a resistance of 2.06 ohms per 


mile, which is easily verified; but it is said by Mr. 
Wetzler to have a capacity of 0.0158 microfarad per mile, 
which cannot be verified, and which is absurdly high. 
0.0158 microfarad was a measurement made by me in 
England on an old line, but I have frequently pointed 
out that owing to the use of earth wires the capacity of 
our English lines is very much greater than that of 
American lines. Mr. Edison discovered this in 1872 when 
he came to England to introduce his automatic system. 
Moreover, I have also pointed out that induction still 
further diminishes this capacity. The Paris circuit does 
not exceed 0.005 microfarad per mile. I should estimate 
the Chicago circuit at 0.004 microfarad per mile, and the 
K R at 7,500, which gives a result that quite accords 





Fic. 1.—BurGEss SOLDERING FURNACE. 


with the opinions that I have heard expressed by those 
who have tried the two circuits as to the relative 
efficiency of the Paris and Chicago lines. My American 
friends would have done better if they had used thicker 
wire. I should have specified 600 pounds per mile; but 
if it had been in England I should have used 1,000 
pounds, for we cannot dispense entirely with cables and 
underground work as they have done in the States, and 
the increased capacity introduced must be compensated 
for by reduced resistance. As a matter of fact, I once 
proposed 1,200 pounds wire for a circuit between London 
and Berlin—a distance of 760 miles, including a cable 55 
miles long. 

The beneficial effect of induction as a negative capacity 
is observed when working a circuit telegraphically with 
automatic high-speed apparatus. Thus, on two copper 
wires 450 miles long, making 900 miles altogether, the 
speed on each single wire -was 120 words 
per minute, and on metallic circuit: Loop 
via different routes, 120 words per minute; 
loop on same poles, 150 words per minute. 
So that the improvement effected by induc- 
tion was 25 per cent. 

There is no difficulty in measuring R of a metallic loop. 
The Wheatstone bridge determines it at once. There is 
more difficulty in obtaining K. It cannot be measured 
directly. But with a metallic loop of copper, partly over- 
head and partly underground, there are several modifica- 
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tions required, due to electrostatic and electro-magnetic 
induction, which are at present beyond the reach of 
formulas, and render it difficult to determine the capacity 
except approximately from the telephonic effects them- 
selves. Thus the capacity on the London-Paris circuit 
proved to be only one-half of that obtained by calcula- 
tion, and every long circuit will require its own K to be 
determined by comparison with an empirical K R scale. 
Such a scale I have determined by careful experiment 
on artificial cables. 

I have recently devised a new form of cable which will 
probably quadruple the rate of telegraph working to 
America; and I may say with all confidence that there 
is no theoretical reason whatever why we should not 
converse between London and every capital in Europe, 
wae it is not impossible to speak even across the At- 

Cc. 


(7's be continu d.) 
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The Backus Electric Fans. 

The question of ventilation of stores, offices, public 
buildings, etc., is one that is receiving more and more 
attention every year. The Backus Water Motor Com- 
pany, of Newark, N. J., has perhaps as wide an experi- 
ence in this line as any other firm in the country. For 
a number of years it has been manufacturing an exten- 
sive line of rotating ceiling fans, exhaust wheels, etc., 
and has never allowed a season to pass without bringing 
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Fig. 1.—Detait or BAcKus ELEcTRIC FAN. 

out some new piece of apparatus or some improvements 
on the old. Hitherto the company has been in the 
habit of purchasing from leading electrical manufacturers 
such apparatus as is required for the driving of its ex- 
haust wheels and rotating fans, but this year it has en- 
tered the field as an electrical manufacturer. 

The fan which the company will manufacture is, as 
the accompanying illustration shows, very ornamental 
in appearance, and comes in two styles of finish, namely, 

















Fie. 2.—Backus ELEctRIc FAn. 


polished and oxidized brass and full nickel plate. The 
fan is suspended from the ceiling in the ordinary manner, 
but the canopy slips up and down the hanging rod, so 
that when the fan is in position this can be slipped up 
close to the ceiling so as to completely cover the hook. 
In the accompanying illustration, Fig. 1, the canopy is 
slipped down in order to show how the fan is suspended. 

In the construction of the motor it has been the aim 
rather to produce a simple and reliable piece of appa- 
ratus than one of original and novel construction. The 
motor is a four-pole machine of the ordinary type, with 
a shaft running through the neutral point. The magnet 
windings are thoroughly insulated, and are oil and water 
proof. The armature is of the Gramme ring type, but 
each coil is entirely independent. A sufficiently large 
wire is used both in the field and armature, so that even 
25 per cent. increase of the E. M. F. will not result in any 
injury. The commutator is made of tempered copper, 
and mica insulation is used throughout. The carbon 
brushes are of ample area and sufficient to last no less 
than four seasons. ‘There is no danger of their getting 
out of alignment or becoming loose. 

The system of oiling will be understood by reference 
to Fig. 2, which is a sectional view. The shaft has a 
very long bearing—5\% inches—and is but one-half inch 
in diameter, and, being perfectly lubricated, runs with 
a minimum of friction. The collar, which supports the 
weight of the armature, blade holder and fan, or, rather 
that part of the weight which is not overcome by the 
upward thrust caused by the movement of the blades, 
consists of a crucible steel collar thoroughly hardened, 
running on a vulcanized fibre washer sumberged in oil. 

As it is often desirable to regulate the speed of an 
electric fan, a neat controller has been designed, which 
can also be furnished, and is graded to give seven speeds. 

These fans are regulated, when they leave the factory, 


to give 375 revolutions per minute on a consumption of 
100 watts. 
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The Burgess Soldering Furnace. 





The Burgess Soldering Furnace Company, Columbus, O., 
will place on the market about March 1 its new combina- 
tion furnace which it christens Gem No. 1. A general view 
of the furnace is shown in the accompanying illustrations. 

One form of the furnace, shown in Fig. 1, is designed for 
tinners’ use. The opening in the hood of the furnace will 
accommodate the largest size coppers. The plate on which 
the coppers rest is made of cast iron, deflected with pro- 
jections which form flues for conducting the heat under the 
same. The sides are also equipped with flue plates which 
protect the bolts and conduct the heat from front to rear 
of the hood, and prevent the heat from burning the handles 
of the coppers. - It is also provided with a removable cast 
iron top or lid which cannot lose off, and by removing it the 
opening will accommodate the ordinary size melting pot. 

Another form is intended for the use of plumbers. Cop- 
pers can be heated and metal melted at the same time. The 
slotted burneris cylindrical and emits a flame four inches 
long on each side, and is claimed to be the most powerful 
ever used. It is made of cast iron and cannot burn out, no 
gauze or perforated tin being used in its construction. It 
is recessed in front and back, which insures durability in 
the hands of rough users, and is so constructed and the 
shape is such that solder from soldering coppers cannot fa- 
into the perforations. It is said to be noiseless and a power- 
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Fig, 1—SEcTION OF BACHELDER INDICATOR, 


ful heater, the heat being distributed the full length of the 
coppers ; the plate on which the coppers rest is but a few 
inches from the workman’s bench. The Gem No. 6, it is 
claimed, will heat four-pound coppers in two minutes or to 
forging heat in five minutes; eight-pound coppers in three 
minutes or to forging heat in seven minutes; twelve 
pounds of lead can be melted in eight minutes. The reser- 
voir shown is pneumatic and fireproof, which cannot be 
filled while the burner is burning, all accidents thus 
being prevented. It is made of IXXXX tinned steel or 
copper, and is suspended under the heavy refined steel base, 
which protects it from abuse. 

Fig. 2 shows a furnace specially designed for the use of 
electricians, linemen, etc. It will also be noticed that the flare 
of the base is sufficient to protect the air and 
oil faucets. It is provided with a sliding cut- 
off or drip cup, of which the knob is always 
cool; and is light and equipped with a bail, 
making it portable. The patent bulb used on 
this furnace is made of black rubber and is of superior 
quality. The valves, being located between the bulb and 
tube, will wear for an indefinite time. The air, oil and re- 
gulating faucets are all equipped with stuffing nuts, which 
prevent leak age, and are of peculiar construction and 
designed especially for these furnaces. A wrench is also 





* 
Fig. 2,.—BACHELDER INDICATOR, 


furnished for tightening the air faucets and nuts, and the 
Alaska handle furnished on the regulating faucets always 
remains cool, 
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The Bachelder Steam Engine Indicator. 


The Bachelder adjustable spring indicator is an entirely 
new departure, a most important feature being the “flat 
spring.” The object sought by the inventor was to sim- 
plify the instrument, and avoid the necessity of chang- 
ing springs for the different pressures. This is fully ac- 
complished with the flat steel spring, which is adjustable 
to a large range of pressure. 

Among the principal features of this instrument are the 
T shaped hollow case, adjustable flat spring, the method 





Fie, 1.—CoNoOvER INSULATOR. 


Fria, 2.—Conover INSULATOR 
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of changing from one scale to another, positive parallel 
motion, and the detent or stop motion for paper drum. 

The cylinder is separate from the case proper, and is 
screwed to the lower end, where it is held by a small set 
screw. The flat spring works in the horizontal body of 
the case, one end being rigidly secured by means of a 
taper steel screw, and the other to the connecting rod, 
between the piston and pencil lever. By removing these 
screws the spring can be taken out when so desired. 
The range of the high pressure spring is so great that a 
change is only necessary for compound or triple expan- 
sion engines. Connection with the piston is made by a 
ball and socket joint. 









LUNKEN’S Piston Wutsti Fk. 


The bushing in the case is provided with a longitudinal 
recess for the reception of the spring. In the upper side 
of the bushing a hardened steel pin is inserted. The 
lower side of the case has a longitudinal slot, through 
which a set screw passes, and through the lower side 
of the bushing, directly opposite the steel pin, so that 
when the screw is tightened the spring is held rigidly 
between it and the steel pin. 

The seales are marked on the face of the case, the up- 
per one being for the high pressure spring and the lower 
one for low pressure. The high pressure spring covers 
the range of all high pressure engines, and is in the 
indicator when sent out. The low pressure spring is in 
the box, and is used only when the pressure is under 50 













DEAN BROTHERS FIRE PUMP. 


pounds, or on low pressure cylinders of compound or 
triple expansion engines, as already stated. 

Three years’ use of these indicators, it is stated, has 
not shown the slightest variation in any of the scales. 
The piston connection being made with ball and socket, 
there is no crowding to one side or other, thus insuring 
a quick responsive action without friction. 

The parallel motion is secured by confining the end of 
the pencil lever in a small roller which runs in the 
vertical slot. The height of atmospheric line is adjustable 
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by means of a swivel in the connection rod, near the 
pencil lever. 

The paper cylinder movement is controlled by a cone 
shaped spring, the tension of which can be increased or 
diminished to suit the different speeds of engines. The 
arm which holds the swivel pulley can be adjusted to 
allow the cord to run in any direction. The stop motion, 
or detent, is a simple device attached to the drum stand, 
with a small lever extending out underneath its base, and 
held in a small notch; when in this notch the drum is free 
to rotate. Thompson & Bushnell, the manufacturers of 
this indicator, have started a foundry in Jersey City, and 
will hereafter do their own work in the line of manufac- 
turing steam specialties. The new factory is equipped 
with all the latest improved machinery and has a capac- 
ity of 15 or 20 tons output a day. 

a 0 0 


The Conover Insuiator. 


Mr. ©. E. Conover, 366 Vine street, Cincinnati, O., is 
the manufacturer of an insulator which practical experi- 
ence has shown to possess many good qualities. The 
accompanying illustrations show two forms of this in- 
sulator and give a very clear idea of its construction 
and use. There is a groove or seat for the line wire 
over which groove ears project so that by turning the 
wire a little it can be slipped in, and when it straightens 
into place it is impossible for it to get out. There is also 
a groove around the top of the insulator for a tie wire. 
The advantages claimed are: material saving in the wire. 
since it does not have to be looped around the insulator: 
and a saving in the tie wires, as they are not really neces- 
sary, at least upon every insulator. 

_ Orr OO 
Lunken’s Piston Whistle. 





The accompanying illustration shows a simple and 
practical variable sound steam whistle, which is 
especially adapted for traction engines, locomotives, 
steamboats, factories, and also makes an excellent fire 
alarm. It is attached like an ordinary whistle and 
bell, Is provided with a piston which is pulled down by 
a running between the pulleys and which when not in 
use is always at the top, being drawn up by means 0° 
« spring. The dome-shaped bell is securely supporte i 
at its base by a three-armed prong, the stem of which 
is adjustably secured to the whistle pipes and fastened 
by a jam-nut. It is made in various sizes and of the 
very best material. This whistle is manufactured by 
the Lunkenheimer Company, Cincinnati, O. 
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Dean Bros. Standard Fire Pamp 


The pump which is shown in the accompanying illus- 
tration, is made from new patterns throughout, to con- 
form to the demands of the Associated Insurance Com- 
panies for a special fire pump for use in mills, factories 
and public buildings, where the premium on insurance 
risk is based upon the completeness of fire protection 
furnished by the insured. 

They are made of first-class material, an1 finished and 
tested to a maximum pressure of 320 pounds to the 
square inch at the water end before leaving the works. 

They have bronze water-piston heads and followers, 
bronze removable liners in the water cylinders, Tobin 
bronze piston rods and valve rods, bronze or bronze- 
steam 


lined stuffing boxes, cushioning valves in 





cylinders, a capacity plate, a stroke gauge, a steam 
pressure gauge, a water pressure gauge, a vacuum 
chamber, a water relief valve of large capacity, a set of 
brass priming pipes and valves, from two to four Chap- 
man hose valves, and a sight feed lubricator. The water 
cylinders have three suction openings. 

They have large water valve area, large steam and ex- 
haust passages, suction pipe connections and air chamber. 
The shells and boltings of these pumps are warranted 
extra strong. te y 


- Von. XXI, No 7. 


They are designed for stationary fire engines, are relia- 
ble, and can be operated at a high rate of piston speed 
without danger of breaking. A regulator is furnished 


when required. 
The following is a partial list of sizes and capacities of 


these pumps: 











Number of mame Nomina | Diame- Diame- Exact Ca- 
Standard 1% ave Capacity| ter ter |Length] pacity. Un- 
FireStrea's| 4 '°*8 | Gallons | Steam | Water|_ 0 derwriters, 

Bach (250 |“'@8™ |per Min-| Cylin- | Cylin |Stroke.| Rating, 
Gallons per Water ute,Full| der, | der, |Inches.|Gallons per 





Minute). | piston Speed. |Inches.|Inches. Stroke. 
| 
—— |__| | eamithiee passin Deo 
One Stream.} 4 tol 320 | aoe 10 321 
Two ae | 4 tol 500 ce lu 569 
Three “ | 3tol 750 |: 18 9% 10 767 
our <* 3 tol 1,000 | 18 | 10 12 1,007 
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‘tHE COCHRANE SEPARATOR. 


These pumps are manufactured by Dean Brothers’ 
Steam Pump Works, Indianapolis, Ind. 
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The Cechrene Separator. 





Another form of the Cochrane separator which is now 
covered by patents dated Feb. 4, 1890; May 3, 1892, and 
Oct. 11, 1892, is shown by the accompanying cut, which 
illustrates the vertical style from two different points 
of view. The angular baffle plate, with its ribbed upper 
and lower faces, is designed to receive the impact either 
of an ascending or a descending current of steam, divert- 
ing the separated particles to the side, away from the 
passage for the purified current. The pipe projecting up- 
ward in the separator is virtually a continuation of the 
main line and forms the receptacle or well for the 
separated particles (water, oil, grease, grit, etc.). The 
umbrella-shaped projection at the top of this pipe is de- 
signed to contract the mouth of the well so as to prevent 
interference with the contents thereof. The general con- 
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GENERAL ELECTRIC COMPANY’S NEW WATTMETER. 


struction is similar to that previously described in the 
circulars of the manufacturers, The Harrison Safety 
Boiler Works, Germantown Junction, Philadelphia, Pa. 
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General Electric Company’s New Recordi: g Watt 
meter. 


The use of the ordinary type of Thomson recording 
wattmeter under abnormal climatic or other conditions 
has been restricted, owing to the various difficulties with 
which it had to contend. The General Electric Company 
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has, therefore, designed and manufactured a different 
type of meter, which, while possessing all the advantages 
of the well known meter as used all around us, has 
special features which enable it successfully to meet the 
altered conditions. 

It is especially designed for service in hot climates 
where atmospheric influences are uncongenial, and me- 
phitic gases, damp vapors and minute insects prove detri- 
mental to the ordinary type of recording meter. A 
glance at the cut will show wherein it differs from the 
ordinary type. It is a skeleton meter. In the upper 
side of the lower plate is a groove running completely 
around it, and into this the cover sets. The groove is 
filled, after the cover is in place, with heavy oil, gum or 
cement—preferably a heavy oil. The hole in the base 
through which the sealing plug of the meter passes is 
hermetically sealed by means of a soft rubber washer 
under the wing nut, while the leading-in and leading-out 
holes are closed around the wires by a rubber diaphragm, 
through which the wires are punched on being entered. 

These meters are especially useful in such places as 
chemical factories, dye houses and elsewhere. They are 
made in all standard sizes up to 150 amperes, and all 
voltages up to 100 volts, for two-wire system only, and 
are known as type “T.” 


_ Financtai Intelligence. 


THE ELECTRICAL STOCK MARKET. 


{Inguiries from our patrons fer information relative to stocks and 
bonds of the various electric light and power companies are solic- 
ited, and will be answered in this column.}) 

NEw YorRK Feb. 11, 1893. 


NEW YOPK GENERAL FINANCIAL STOCK MARKET. 


The question of selling bonds to build up the United States 
Treasury gold fund is the paramount one in financial circles. 
The matter was considered at a Cabinet meeting on Friday. After 
the session was over Secretary Foster said: ‘“ We shall not at pres- 
ent issue bonds to maintain specie payment. I have no doubt about 

_ the fact that the Resumption Act gives us power to issue bonds to 
maintain gold in the Treasury,and for that reason there is no 
necessity for it. ‘Ihe offer of the New York banks, which I have 
accepted, will give us $50,0C0.C0U0 of gold if necessary.’’ The point 
is made that even were the administration desirous of making the 
bond issue the time is now too short to permit of the same, 
and that it is almost certain the matter will go over until Mr. 
Cleveland assumes control. 


The stock and bond market during the past week has 
been very narrow, feverish and made up almost entirely of trading 
by professionals, which, in a majority of instances, has taken the 
form of manipulation. It can be described as a “ puzzler,” condi 
tions being so perplexing as not to warrant any clearly defined 
line of action by either the bull or the bear party. The tendency 
has been toward a decline in the majority of stocks, including the 
railroads, and the most pronounced speculative movement was 
that made by the big bear leaders, notably O’Connor, Cammack 
and Allen. Wall street seems to feel that the market is now on a 
pivot and will turn according to the final action in regard to silver 
legislation. Prices of prominent railroad securities are as low as 
they have been in years, and there is no fear of any great drop. In 
regard to the Industrials, especially those which have had pro- 
nounced advances during the past few weeks, we believe that they 
will be the next to respond to any marked adverse condition. They 
are rendered strong support, which, if withdrawn, would place 
them upon the level of the rest of the market. A most encourag” 
ing feature in this array of pess'mistic conditions and tendencies 
has been the free buying, both aomest c and foreign, of our better 
class of railroad bonds. 

NEW YOuK ELFCTRICAL STOCK MARKET. 

The tendency of this line of specialties during the period un- 
der review has been downward. This is to be attributed to general 
conditions set forth preceding, rather than to any special feature. 
The biggest decline of the week was in Edison Electric [luminat- 
ing of New Yorx, which, it will be remembered, jumped three 
points at the close of the preceding Saturday. The drop was more 
in the nature of areaction Of the other securities which o1dina- 
rily enjoy a moderate degree of activity, there was little trading 
beyond a degree cufficient to give them dajly a quotation. This 
indicated that values were fairly well sustained, as will be seen bs 
the accompanying table. An encouraging feu.ture was the good 
demand for the bonds of the General Electric and the Edison Elec- 
tric Iiluminating Company. Large amounts sold each day at fairly 
well sustained prices. 

western Union.—The stock reached its highest fizure on 
Monday, when tt touched 9344. From that it reacted to 97% the 
day following Bro',ers were somewhat surprised at the strength 
of the support around this latter figure. At one time there were 
bids for nearly 4,00. shares. The demand came from some of the 
best houses in the street. There was a rumor in the Exchange that 
the buying was counec.ed with a large investment order. The 
story was that an institution had been buying Western Union cn a 
scale under a belief that it would prove a satisfactory five per cent. 
asset. An officerof . esiern Union is quoted as saying that the 
company h.8 not suffered as much this winter as in some previous 
years on account of damage to its lines. The kind of hard winter 
we have had has not been as bad for the property as the winters 
which have loaded the wires with sleet. The lowest figure 
touched was 9610 day. This decline is due more in sympathy with 
the general gloomy ovtlook than any other one specific condition, 


General Electric.—Little can be said in regard to this stock, 
beyond the state neat that it lost no ground during the week. This, 
in the face of the declining tendency of the general market, was 
considered very favorable. It was traded in in a moderate way, 
and showed some investment buying. The debenture bonds were 
strong. around i: 0% to 10034. 


The Edison Electri: llluminating of New Work.—As 
stated in the introduction, the decline in tais stock from 131% of last 
week to 125 to-day was in the nature of a reaction. There could have 
been no realization sales, as there was not sufficient stock sold on 
the decline to permit the taking of profits. A broker who makes a 
specialty of this security says that owners of large blocks prefer to 
have the stock harden around 26 rather than to have it fluctuate 
between that figure and the thirties. The company recognizes the 
fact that its market value is condit’oned in a degree upon the 
public favor in which it is held, [t is argued that should the stock 
fluctuate, as it must if it comes into the contro] of professional 
manipulators, that it would drive out investors, 
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American District Telegraph.—This company's stock 
dropped from 59 at the opening to 5744 on subsequent transactions 
of a limited nature. It seems to lack support, and was in very 
little demand, even at less figures. The citizens of New York have 
suddenly taken issue against the American District Telegraph 
Company because o! its increase of 33 per cent. in rates. A number 
of them have notified the company that they would charge $10 each 
for the rent of wires passing over their property. They take this 
stand on principle, bel'eving that. the company is unwarranted in 
charging rent for their boxes, and increasing the rates for its ser- 
vice. The company agrees to remove the wires. There are some 
17,(00 places in the city crossed by the company s wires. 


Anglo-American Telegraph Company.—The semi-annual 
meeting of this company brought a report to the effect that earn- 
ings showed a decrease for the half-year of £4,659. The expenses 
decreased £4,878. The renewal fund had reached a figure in excess 
of £1,000,000, which enabled the directors to recommend a dividend 
of 30s., as against 28s. 6d. in 1891. The cables were declared to be 
in good working order with earnings increasing since the begin- 
ning of the new year. The report of the Direct company showed a 
slight falling off in earnings and a reduction in expenses. Earn- 
ings applicable to dividends were £28,377. 

Closing Quotatio as.—The following were the closing quota- 
tions of electric stocks on Saturday, Feb. 11, 1893, and the range for 
the week in New York : 

NEW YORK QUOTATIONS. 


Capital 
outstand- Low- High 
Par. ing est. est. Kid. Ask’d. 
American District Tel.... 100 3,825,000 57% 49 5634 58 
American Tel. & Cable.. 100 14,000,000 915g 92 826 92 9234 
Central & So. Am. Tel.... 100 6,500,000 ches 110 117 
Commercial Cabies........ 100 7,716,000 170 185 
Gold Stock & Tel 100 5,000,000 100 103 
RD « asion down ini. lemers 500 500,000 ie 
Abe cres ech 050s 100 =: 1,000,000 35 40 
Mexican Telegraph....... .... 2,000,000 180 200 
“a litan Tel. & Tele- 
aph Co pveuewavavenseee 4600 . \reenrces 102 cane 
Necshweutern eegree=. 2,500,000 102 105 
Northwestern Tel. 7’s. Pe 108% . 
Postal Tel. & Cable........ ... 10,000,000 abe ieee st U6 924 
Southern & Atlantic Tel.. 25 948,775 S pai 
Western Union Tel........ 100 94,820,000 $6 99% si os 
Real estate bonds...... 1,000 1,219,000 ee ea ae 
Debenture 7’8,,1875-1900. 1,000 4,920,000 ; * ie) 
Collateral Trust 5’s.. ae 8,181,000 105 105% 10434 10544 
North American..... .-- 100 39,767,200 _ 10% 11% 10% 11% 
Brush lll. Co. of N. _..... 50 =: 1,000,000 25 30 
Edison Wy Ee GE is Doves 100 6,100,000 135 13034 125 126 
S ee tide. “eens des 122 127% ... 125 
_ ” GO cis. >. Sane ie es pa ae 
Edison El Ll. of Brooklyn. 100 1,500,000 115 120 
ps so 6 Chicago... 100 750,000 > 170 180 
” 92): » eS Ses! iaeees ‘ 130 140 
“ oe oe se P h i 1 a 
ES C50 Sars have Mate ca0':” iebinaene 130 131 
Edison El. Lt. Europe....1,000 2,000,000 2 6 
ne eS SS 30,000 80 85 
Edison Ore Milling Co.... ... 2,000,000 12 17 
East River El. Lig og Recess 100 ~=1,000,000 wad 3 65 
Fort Wayne Blectric......... —sseccss- "38 13% 
General Electric....... - 1,000 30,395,600 11034 “111% 11034 LK 
NS eae 10,006,000 1003¢ 100% 100 005 
Automatic Exhibition Co. ... 2,500,000 5 
Interior Conduit & Ins.Co. i00 1,250,000 66 “66 66 68 
a , eerie Electric...... 500,000 omaha a 65 
- Lpescarees. SEA es 2,000,000 "2 4 
NY . Phonogra 2,000,000 7. 5 
N. American s . nograjh 2,000,000 4% 6 
Westinghouse E. & 
Ist p. 7 per cent.,Cum. 50 3,755,700 
EK. & M. Co. Asse@...... 50 5,333,940 





CHICAGO QUOTATIONS, 
Following are the quotations of telephone and electric stocks fur- 
nished THE ELECTRICAL WORLD by C. V. Banta, Jr., 167 Dearborn 
street: 


Telephone Stocks: Bid. Ask’d. Electrical Stocks: Bid. Ask’d. 


CE. Ch; <venceee 188 190 Chicago Are Light and 
Central Union ..... .... 56 Power Co.........-- 117 
BN sien we'eivwe.ce 93 | Chicago Edison Co 210 


WALL STREET NOTES. 

The Bell Company and Telegraphy.—lIt is reported that 
the Bell Telephone Company is about leasing telegraph rights on its 
long distance telephone wires to the Commercial Cable Telegraph 
Company. The Bell company has 75 wires between the East and 
New York, although only 50 are used direct for Boston, the remain- 
ing 25 being used to intermediate points. The Bell company has 
now a considerable telegraph system in its telephone service, and 
where a pair of copper wires are being used for telephonic purposes 
a quadruplex of four-m¢ssage circuits can be worked in telegraphy 
upon each single wire. 

The Copper Market.—The exports of copper from this port 
last week aggregated 540,469 pounds of matte valued at $24,315 and 
471,877 pounds of fine copper, valued at $49,(00. There is decidedly 
better inquiry for Lake brands, and good reports from London. 
These have not resulted in any great amount of business, indicat- 
ing that producers nre holding very firm above the mar«xet; 12.19 to 
12 10% are quoted for Lake. Manufacturers complain that busi- 
ness is dull, und that they are not able to run op fulltime. We 
have it from good authority that pools in various branches of tbe 
copper manufacturing industries, which have been in process of 
formation during the past six months. are pushing ahead, and that 
the various interests will be found as a unit at the opening of 


~NEW INCORPORATIONS. 


The Mt. Carmel Light and Water Company, of Chicago, 
lil., capital stock $50,000, has been formed to erect an electric light, 
power and water plant. Wm. 8S. Reed, J. B Reed and Jos. H. 
Reynolds are the promoters. 

Tne Electric Dice Game Company, of Chicago, IIL, cap- 
ital stock $500,000, has been started to manufacture and deal in 
electrical and mechanical devices. John H. Brown, Walter R. 
Vaughan and Ed. D. Du Bois are the parties interes:ed. 


The Central Electric Heating Company, of Jersey City, 
N. J., capital stock $750,000, has been incorporated to pronuce use 
and distribute electricity. A. M. Dodge, J. F.'Tans, New York City; 
Bradford Johnson, Islip, N. Y.; Wm. F. Brown, Jersey City, N. J. 

The Lewiston Electric Light and Fower Company, 
Lewiston, Mont., capital stock $10,000, has been formed to erect 
and operate an electric lignt plant for that town. N. N. Erickson, 
Cyrus Stiles and Wm. C. Walldorf, all of Lewiston, are the incor- 
porators. 

The Forty-Second Street & West Park Passenger 
Railway Company, of Philadelphia, Pa., capital stock $25),-. 
00), has been formed to construct and operate an electric railway in 
Philadelphia. The promoters are George Hall Geo. F. Gibson, Jr, 
and Geo, H. Roberts. 

The Eliot Falls Electric Light Company, of Portland, 
Me., capital stock $100,000, has been incorporated to carry on the 
buiness of an electric lighting, power and manufacturing company. 
The organizers are A. E. Appleyard, J 8. Folsom, Millis, Mass.; 
and Fred. H. Williams, of Brookline, Mags. 


TLe District Love Electric Traction Company, of Har- 
per’s Ferry, W, Va., capital stock $250,000, has been incorporated to 
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construct and operate the Love electric traction system. C. A, 
Eccleston, Forest Glen, Me.; A. W. Siossa, Baltimore, Md., and A. 
J. Warner, Marietta, O., are the organizers. 

The Swaney Electric Company, of East Liverpool O., cap- 
ital stock $10,000, bas been incorporated to furnish electric light, 
heat and power. and to manufacture and deal in electrical appli- 
ances, etc. Wm. P. Gardner, Jas. Swaney, Frank Swaney, A. W. 
Thonas and S, W. Durkee are the promoters. 


The Kramel Electric Manufacturing Company, of 
East Orange, N. J., capital stock $10,000, has been formed to manu- 
facture and deal in all kinds of electrical machinery, etc. E. A. 
Jeffrey, W. H. Fancher, Jersey City, N. J.; and Thos, Ewing, Jr., 
of Yonkers, N. Y., are interested in this company. 


The Portelectric Company, of Saco, Me., capital stock 
$7,000,000. This company has been formed to operate and deal in 
apparatus for transmitting matter by electrical means. The in- 
corporators are J. F. Hotchkiss, New York City; J. W. Middle- 
brook, Brooklyn; and A. - Outram Sherman, Rye, N. Y. 


Special Correspondence. _ 
NEW YORK NOTES. 


OFFICE OF oF THE ELECTRICAL WORLD, { 
167-176 TIMES BUILDING, NEW YORK, Feb. 6, 1893. 

Judge Bartlett, of the Supreme Court in Brookiyn, has 
decided in favor of the plaintiff in the suit of the City Railroad 
Company against Park Commissioner George V. Brower for an 
injunction to prevent the park commissioner from interfering with 
the plans of the company for placing the electric trolley wires in 
the Prospect Park plaza. He holds that the powers of the Common 
Council in respect to the occupation of the plaza are paramount to 
those of the commissioner, and that as the Common Council had 
granted the company a franchise to construct a trolley line at that 
point he must submit. The decision will enable the company to 
start trolley cars on the Flatbush avenue line in a few weeks. 


The Board of Electrical Control held a meeting on Feb. 8, 
with Mayor Gilroy as chairman. The Mayor’s views, which were 
as follows, were embodied in the resolution and adopted: “1 intend 
that not a single overhead wire shall remain on Manhattan Island 
south of i25th street. I hear that the Postal Telegraph Company 
has some wires in 418th street and 124th street. Let us bave a re- 
port from Mr. Wheeler on these Postal wires below 125th street by 
the next meeting Heretofore poles and overhead wires have been 
taken down by the Bureau of Incumbrances of the Public Works 
Department. The bureau has $20,000 less this year than it had last 
year for this purpose. From now on, the companies should be com- 
pelied to remove wires and poles themselves. If no attention is 
paid to our order to remove overhead wires, etc , orif it meets 
with refusal from them, the Bureau of Incumbrances should cut 
them down. An account of the expense should be kept and sent to 
the Corporation Counsel, who should bring suit to recover the 
amount incurred. Furthermore, any electric company refusing to 
pay for removing its overhead wires should be refused privileges.” 


PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, } 

















Room 31, Crry TRUST BUILDING, 927 Chestnut St., 
PHILADELPHIA, Pa., Feb. 11, 1893. 


Wm. Weston & Co., of Philadelphia, have been working 
overtime during a great portion of this winter and are still doing 
it. The company finds it impossible to fill its orders otherwise. 


The Commonwealth Electric Company has removed 
from 606 Arch street to 413 Market street, where it now occupies 
the entire ground floor, 60 feet deep. This company reports busi- 
ness exceedingly brisk. 


0. D. Pierce & Co., 806 Walnut street, Philadelphia, inform 
us that the two 20-light arc machines installed at the winter circus 
were put in by them and not by the Laroche Electric Company, as 
was stated in THE ELECTRICAL WORLD of Feb. 4, 


Mr. Percy ‘Taylor, representative of the Priestman Engine 
Company, of Philadelphia, has gone to the West Indies ona busi- 
ness trip combined with pleasure. Mr. James McLaughlin, of the 
same company, fills the former’s place during his absence. 


Mr. C. E. Trump, of the National Electric Company of Phila- 
delphia, has gone to Mexico on a business trip, stopping at the 
most important cities en route. The demand for the electrica! 
specialties manufactured by this company is large, as is evidenced 
by the receipt of several orders. Mr. Trump will be absent three 
or four weeks. 


The James Smith Woolen Machinery Company, of 
Philadelphia, has recently received several orders for its double 
lever clutch pulley, one of which is the complete equipment of a 
very large plant. A clutch is to be placed on every line of shafting 
in this plant. This firm has just issued a new circular descriptive 
of its different clutches, etc. 


Ww. T. Osborne & Co., of Kansas City, Mo, agents for 
the Eddy Motor Company, have been appointed agents for the 
Crown shade, manufactured by W. C. McIntire & Company, of 
Philadelphia. Messrs. Osborne & Co, have given a nice order 
for these shades. W.C. McIntire & Company are congratulating 
themselves upon the good orders which they are constantly re- 
ceiving. 

Harry S. Smith & Co., Limited, of Philadelphia, have the 
contract for the entire installation of a 4(0-light plant in W. W. 
Bache’s restaurant, corner of Ninth and Locust streets, this city 
This is in addition to the 200 lights recently installed by the ubo.e 
firm. A very handsome switch board will also be put in this plant* 
The Eddy apparatus will be used. This company reports business 
generally good. 

Stern & Silverman is the name of a new firm which will be 
located at 707 Arch street, Philadelphia, in a few weeks, where they 
will carry on and conduct a general electrical constructing business 
such as designing and building electric plants of ali kinda, particu- 
larly electric railways, using any apparatus desi.ed. Mes-rs. Stern 
& Silverman will use the ground floor of the above address, which 
is 80 feet long by 22 feet wide, for general offices and salesroom; 
they will also have a large warehouse in the rear which will be 
used for tools and stock. Messrs. Stern & Silverman, for the past 
four years, have been representatives of the entire Edison interests 
of Pennsylvania, with offices at Pittsburgh, Pa., Mr. Silverman 
occupying the position as manager and Mr. Stern being manager 
of the railway department of the Pennsylvania General Electric 
Company. Prior to this the latter was manager of all the Edison 
interests in Eastern Pennsylvania and New Jersey, having been 
with the Edison Electric Company before the general use of the 
incandescent lamp and having over fourteen years’ experience. 
These gentlemen have both resigned their respective positions with 
the General Electric Company, to take effect March1, Mr. Stern 
will be succeeded by Mr A. J. Crowley, at present manager of the 
railway department of the General Klectric Company, Atlanta, 
Ga. Mr. Silverman's sucgessor will be Mr. E, G. Waters, formerly 
representative of the J. & H. interests in Pittsburgh. This firm 
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has already c ontracted for the building of the complete road of the 
Trumbell Electric Railway Company running from Warren to 
Niles, O. General electric apparatus—W. P. motors—will be used. 


PIMISBURGH NOTES, 


PITTSBURGH, Feb. 11, 1893. 

The stockholders of the East End Electric Light Company, of 
this cicy, held their annual meeting a few days ago in the office of 
company, on the corner of Kirkwood and Whitfield streets. There 
was a good attendance, and out of a total of 10,000 shares 9,°68 voted 
on the various questions before the meeting. The net earnings for 
the year were $30,750.54. The capital stock of the company is 
$500,000, with a surplus of $98,895. The usual five per cent. dividend 
was declared at the first of the year. The company is operating 
28,112 incandescent lights, an increase during the year of 5,481 
lights, and 687 arc lights, an increaee of 110 during 1892. The elec- 
tion of directors of the company resulted in the re-election of the 
old board, the names of which are: James H. Willock, KB. H. 
Meyers, H. C. Bughman, John 8. Scully and George H. Blaxter. 


The New Stopper Lamp.—On Thursday, Feb. 2, counsel of 
the Westinghouse Electric and Manufac.uring Company obtained 
an order in the U.S. Circuit Court of this city directing the ‘Edi- 

on General Electric Company to show cause why the injunction 
which has been granted against the Westinghouse company re- 
straining it from making the all-glass globe lamp should not be so 
cons' rued or restated, if need be, as in terms to exclude the new 
stopper incandescent lamp of the Westinghouse company and thus 
prevent any further statement on the part of the Edison company 
that such new lamp is an infringement of the Edison lamp patent. 
The case was set for Feb. 9, and Mr. G. P. Lowry, coun- 
sel of the General Electric Company, accompanied by Mr. Dyer 
and ex-Judge, Reed of Pittsburgh, appeared in the U. 8S. 
Court before Judges Atchison and Buffington, while Messrs. 
G. H. Christy, L. E. Curtis and C. A. Terry appeared 
as counsel for the Westinghouse company. Mr. Lowry in a 
lengthy statement said that his clients had not bad sufficient time 
to go into the case and examine the new Westinghouse lamp suffi- 
ciently to make the assertion that it was an infringement, and 
they, for that reason, begged the Court to give them time to do so. 
Counsel for the Westinghouse company, in reply, stated that they 
had positive proof that agents of the General Electric Company had 
already repeatedly avetred that the new lamp was an infringe- 
ment, that the Westinghouse company had sent to counsel of the 
General Electric Company samples of the new lamp over three 
weeks ago, and that in their opinion they had sufficient oppor- 
tunity of examining the lamp to determine whether or no, in the 
opinion of their counsel and experts, tbe stopper lamp is an in- 
fringement, and that therefore they ought to be ready to proceed 
with the case and argue the question as to whether or no the in 
junction should be so construed as to permit the Westinghouse 
Electric and Manufacturing Company to manufacture the stopper 
lamp withcut molestation. The Court took the case under ad- 

isement and reserved its decision. 


NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL eave.’ | 











Room 91, Hathaway Building, 620 Atlantic Ave., 
Boston, Mass., Feb. 11, 1893. 


Mr. T. HW. Shearman, well known in the electrical field 
through his connection with Messrs. Geo. H. Thurston & Co., 
Providence, R. I., has joined the forces of the Holtzer-Cabot com- 
pany in the capacity of salesman. 


The Holizer-Cabot Electric Company, at Boston, Mass., 
is meeting with marked success in the sale of its watchman’s 
clocks. These clocks can be operated with either a magneto or 
battery current. The company has just issued its catalogue No. 
17. 

A Boston syndicate, it is reported, have secured a controlling 
interest in the Haverhill, Merrimac & Amesbury Electric Street 
Railway, and will probably consolidate with other electric lines. 
It is also rumored that the combination will include a number of 
roads in this section of the State, and the new deal promises to be 
a large and important one. 


A new electric company has lately been incorporated under 
the name of Knox Electric Company, with a capital of $200,000, for 
the purpose of supplying heat and power in Haverhill, Thomaston, 
Warren, Camden and Rockport. G. E. Macomber is president, 
and A. D. Bird, treasurer. The corporation is a consolidation of 
the Rockport & Thomaston Gas Light Company, the Camden 
& Rockport Electric Light Company, and the Thomaston & 
Warren Electric Light and Power Company. 


The electric street railway consolidation has been 
inaugurated in the State of Rhode Island. The absorption of the 
Union Railway of Providence by the leading men of the Narra- 
gansett Electric Light Company is said by a well informed capi- 
talist to be but the beginning of the movement. For a long time 
past the chief stockholder of the large electric light company of 
Providence, Mr. M. T. Perry, had been slated for the directory of 
the street railway company, but certain interests voted against 
him. The purchase of 3 large area of land was made by the street 
railway officials preparatory to the establishment of an electric 
plant for trolley. In the face of this action the Narragansett com- 
pany began an active warfare. The stock purchasing continued 
three weeks and the electric light company of Providence now has 
full control of the entire street car service in the city and in Cran- 
ston, East Providence, Manton, Elmwood and Pawtucket. The 
next move will be made upon the Pawtucket & Blackstone Valley 
route, 





WESTERN NOTES, 


BRANCH OFFICE OF 'THE ELECTRICAL WORLD, 
465 THe Rookery, CuHicaGo, Feb. 11, 1893. 
Morgan Brooks and Mr. C. A. Daigh, of the National 
Electric Manufacturing Company, of Eau Claire, Wis., have been 
in Chicago some days during the past week. 


Mr. George Cutter has just returned from a trip to Boston and 
New York in the interest of bis enamel rheostats and heating de 
vices, and is quite enthusiastic over the contracts closed while in 
the Kast. 


Ww. ©, MeKinlock, general manager of the Enterprise Electric 
Company, bas just returned from a trip through Ohio and Michi- 
gan and reports trade as being very good. Mr. McKinlock reports 
sales of I. N. R. wire as far beyond his expectations. 


The National Electric Manufacturing Company has 
just closed a contract with the city of Blue Island, IIL, for a 1,000 
light alternating apparatus to replace another machine that has 
been in use for some time. Business is reported very good by this 
company. 


W. HM. Morrison, the inventor of the Planté storage battery 
now being exploited by the American Company, Chicago, nas just 
returned from a European tour. Mr. Morrison visited all of the 
principal cities in England and the Continent, and is very enthu- 
siastic on the storage battery question. 








The Central Electric Company has sold in the Jast few 
days upward of one million feet of okonite in assorted sizes. The 
sales of the Washington carbon, which has come to the front in the 
hands of the Central Electric Company, have been enormous, and 
the factory has been compelled to double its capacity. 


The Enterprise Electric Company, 307 Dearborn street, 
reports that its local business has increased to such an extent that 
it has been necessary to secure a delivery truck of its own. It 
wishes to call the attention of its numerous customers to the fact 
that it now does its own delivering, and can guarantee prompt de- 
livery of all orders. 


The Central Electric Company received an order last week 
by telegraph for 30 miles No. 4 weatherproof wire, the conditions of 
the accepting of the order being that it would be shipped on the same 
day. The order was filled out of its own stock. the Central Elec- 
tric Company hopes to have its new catalogue finished by April 1, 
but it will be one of the finest in the art when it comes. 


J. iH. Mason, general manager of the Simplex Electrica] Com, 
pany, Boston, has been spending some time in the West of late- 
Mr. Mason was at the Southern Hotel, St. Louis, last week, and is 
making arrangements to give his celebrated wire a very general 
introduction at the National Electric Light Convention. He re- 
ported sales as being unusually heavy for this season of the year. 


Thomas Wrigley is securing a fine line of repair work from 
the General Electric Company and other electrical central station 
plants in the city. Mr. Wrigley bas a number of skilled mechanics 
in his employ and takes pleasure in turning out work that has been 
rejected by other people. Mr. Wrigley is a thorough mechanic 
himself, and takes great pains with special jobs that are given him. 


The Electricians of St. Louis are making elaborate prepara- 
tions to entertain the delegates to the forthcoming electric light 
convention. Mr. Tesla is to lecture in one of the large halis, and 
invitations to the lecture will be extended to prominent citizens of 
St. Louis among the general public. The convention onens at the 
Southern Hotel, on Tuesday, Feb. 28, and lasts until Thursday, 
March 2. 


The Central Labor Univun mass meeting held at Cleve- 
land on Feb. 4 passed resolutions protesting against the Park 
Commission bill, and demanded that they be allowed to vote upon 
the question of bonding the city to establish an electric light and 
power plant to be used for the double purpose of street and house 
lighting and of furnishing power to operate a municipal street 
railway system. . 


The new Acme lamp adjuster for regulating the height of 
incandescent lamps, which is being placed on the market by the 
Electric Appliance Company, is meeting with aready sale. The 
advantage which is claimed for it over other styles is the fact that 
the adjusting mechanism, in the form of a rosette, is attached to 
the ceiling instead of being suspended on the cord, thus giving it a 
neater appearance and making a more substantial arrangement. 


Mr. D. B. Perry, general manager of the Standard Electric 
Company, of Chicago, spent last Thursday in St. Louis and closed 
a very nice contract with the Globe Shoe and Clothing Company,of 
that city, for two 400-light National Electric Company, (of Eau 
Claire,) incandescent dynamos and two 40-light Standard Electric 
Company’s arc machines. The construction ind installation of the 
entire plant will be done by the Consolidated Engineering Com- 
pany, of St. Louis. 


The C. H. Stoelting Manufacturing Company had a 
very serious fire in its old building at 62 to 66 South Canal street, 
on the night of Jan. 27. There were J5 firms that suffered a loss by 
this fire. Mr. Stoelting saved his machinery in fairly good shape 
and had sufficient insurance to cover a large part of his loss. He 
has reopened his business at 128, 130 South Clinton street, and ina 
very short time will be prepared to make contracts for the manu 
facture of electric specialties for the supply of the general trade. 


The Rockford Electric Manufacturing Company has 
just installed in the Inter-Ocean newspaper office, Chicago, the 
eighth motor of its make—one of 25h. p. capacity, connected to a 
new Scott perfecting press. The eight motors give the Inter-Ocean 
a total capacity of about 130-h. p. The plantis a very fine one, and 
the Inter-Ocean people are much pleased with its working. The 
Rockford Company has also made arrangements with Walter Scott 
& Co. to use one of the same motors at the World’s Fair to run one 
of the same presses. Mr. Roberts, of the Rockford Company, re 
ports business as rushing in all their different lines. 


The Dodge Manufacturing Company has just closed a 
contract for the main shafting for the power plant at the World’s 
Fair. This contract includes the Mines and Mining and the Ma- 
chinery buildings. This was made through the Rice Machinery 
Company, the Chicago agents of the Dodge Manufacturing Com- 
pany, and covers about 6,000 feet of line shafting, averaging in 
diameter about four inches. The very latest improvements are to 
be used, including the chain oiling bearings and pillow blocks. A 1 
hangers are to be 30 inches drop and double pressed, the shafting 
to be turued steel throughout. This plant is to be a very large one 
and all the people interested are to be congratulated on having 
secured it. 


New York maoufactureérs and others have been complain- 
ing that the Empire City and the State of New York have been 
discriminated against in the matter of space for exhibits at the 
World’s Fair. A statement prepared to refute this says that in 
the Department of Electricity 39,298 square feet have been assigned 
to New York exhibitors; in the Department cf Machinery 40,224 
square feet, and in the Department of Manufacturers 53,063 square 
feet. In the Department of Manufaciurers there will be 300 indi- 
vidual exhibitors from the State of New York; in Machinery Hall 
the New York allotment is 40 per cent. of the total amount; while 
in the Manufacturers’ Building New York has one-fifth of all the 
area, and in the Electricity Building it has the Central tower and 
four of the six corners. 


The Great Western Manufacturing Company is the 
name of another strong combination in the field for all classes of 
electrical trade. This company is the direct outgrowth of a busi- 
ness built up in Chicago by H. K. and E. R. Gilman, T. C. Rafferty 
and others, under the name of the Great Western Electric Supply 
Company, and one or two subsidiary companies, consolidated with 
the Bain Electric Manufacturing Company of Chicago. The com- 
bination is a very strong one and includes the Chicago Insulated 
Wire Company, with a large factory at Sycamore, IIl., giving the 
new organization facilities for the manufacture of all kinds of 
electrical appliances and machinery. The reorganization took place 
under date of Jan. 14, but has just been formally announced. The 
following companies were included in this reorganization: The 
Great Western Electric Supply Company, Chicago, Ill.; Western 
Electric Supply Company, St. Louis, Mo.; Phenix Manufacturing 
Company, Duluth, Minn.; Bain Electric Manufacturing Company, 
Chicago, Ill ; Chicago Insulated Wire Company, Sycamore, Ill. The 
new company has fully equipped factories at Duluth, Minn., and at 
Sycamore, Ill., where will be manufactured dynamos, motors, min- 
ing locomegtives, mining machinery, wire of all kinds for electrical 
purposes, electrical fixtures, and a full line of electric supplies. 
Some prominent Minnesota capitalists have become interested in 
the new eompany with the following list of officers: President, T. 
B, Casey, Minneapolis, Minn., director Northwestern Bank; first 
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vice-president and managing director, Roger S, Munger, president 
Imperial Mills, Duluth, Minn.; second vice-president, S. J. Young, 
Brunswick, Me., president Union National Bank; third vice-presi- 
dent and assistant treasurer, O. H. Simonds, general manager of 
the Duluth Terminal Railway Company, Duluth, Minn ; treasurer 
and secretary, H. A. Odell, Chicago; general manager, E. R. Gil- 
man, formerly president of the N. W. Thomson-Houston Electric 
Company, St. Paul, Minn.; assistant general manager, T. C. 
Rafferty; Chicago manager, H. K. Gilman, formerly treasurer of 
the Great Western Electric Supply Company: Forée Bain, electri- 
cal engineer. The salesroom and business offices of the company 
will remain at 201-207 South Canal street. With largely increased 
capacity and the business and electrical ability merged in the new 
company, its success would seem to be assured. 


c News of the Week. 
THE TELEPHONE. 


Attorney-General Miller has filed a complaint in the United 
States District Court for the District of Massachusetts, at Boston 
against the American Bell Telephone Company and Emile Ber- 
liner. It asks foran annulling of patent No. 463,569, for a com- 
bined telegraph and telephone, applied for by Berliner on June 4, 
1887, and issued Nov. 17, 1891, to the American Bell Telephone Com- 
pany as Berliner’s assignee. The grounds upon which the appli- 
cation for annulling the patent is made are that the claims set up 
in the Berliner patent, granted in 1891, are covered by previous 
patents issued to the Bell company, beginning with the original 
Bell patent, No. 174,4€5; that the possessior of said patent, No. 
463,569. if valid, will continue to the Bell company, without sub- 
stantial diminution during the full term thereof. the same close 
monopoly of the art of telephony in the United States which it has 
enjoyed under patent No. 174,466; and that it is against the spirit 
and intent of the patent laws, and against justice and equity, that 
the monopoly of one and the same invention shall be prolonged in 
one and the same person by the grant, first, of a patent or patents 
for the invention in practical and applied form, and afterward of 
a patent covering, nakedly and broadly, the fundamental principle 
of the same invention. 


THE ELECTRIC LIGHT. 


Cuero, Tex., wants electric lights. 
An electric light plant is to be installed in Gatesville, Tex. 


Clinton, Mich., will soon have an electric light plant in op- 
eration. 


Pitkin, Utah, is anxious to secure an electric light plant and 
water-works. 


The Village of Liberty, N. Y., is discussing the question of 
electric lighting. 


Four electric light and subway franchises are now be 
fore the Omaha City Council. 


Wichita Falls, Tex., has granted a franchise to L. N. Mor- 
rison to put in a system of electric lights. 


Franklinville, N. Y., by a vote of 113 to 56, has authorized the 
granting of a franchise to some electric light company. 


The Citizens of Ellicutt, N. ¥., are agitating the question 
of lighting by electricity. Abundant water power is available. 


The Titusville Electric Light Company, at Titusville, 
Pa., has equipped its plant with two 150 h. p. Ball tandem com- 
pound engines. 

A bill has been introduced into the General Assembly of the 
State of Ohio to regulate electric light companies so as to protect 
the public from accident and damage, requiring the use of under- 
ground wires, adequate insulation, etc. 

George C. Frick and Clarence A. Frick, of Arkansas City, 
Kan., have secured a franchise from the city of El Reno, O. T., giv- 
ing them privileges to erect and maintain for a term of 21 years an 
electric light and power plant. In connection will be built a 15-ton 
ice factory. They will put in fifty 2,000-c. p. arc lamps, 500 alter- 
nating incandescents, boilers, engine, etc. Sherburne Morse will 
be superintendent of construction. 


THE ELECTRIC RAILWAY. 


A system of electric street railways connecting Akron, 
Canton, Massillon, Alliance, Warren and Niles, O., with the system 
which is in operation at Youngstown, O., is being agitated. 


Green Bay, Wis.—Messrs. Holmes & Morley, of Racine, have 
purchased property for the power house and car barn for the pro- 
posed Green Bay electric street railway. The price was $10,000. 

Improved Service.—The East Cleveland, 0., Railway Com- 
pany has granted the demands of its patrons along the Cedar 
avenue line and will hereafter run cars on a four and five minutes 
schedule. 

The Marinette (Mlich.) street cars did not lose a single 
hour during the recent severe storms in that region. Mr. Thos. 
Higgins was acting manager of the line during the absence of Mr. 
H. C. Higgins, 

The Central Kailway Compapny is making additions to its 
rolling stock which will double the capacity of the road. Cars will 
be run on three and a half minutes headway to accommodate the 
rush of travel. 

The Cleveland Iron Mining Company and the Pitts- 
burgh and Lake Angeline, of Ishpeming, Mich., have each 
contracted for an electric tramway system in mines to cost $25,000 
each. It is thought that by this means ore can be placed at the 
shaft at a cost of irom three to four cents per ton. 


The Peekskill (N. Y.) Common Council has granted a 
franchise to the Peekskill Surface Railway Company for 
fifty years to build and operate a trolley road in some of the prin- 
cipal streets of Peekskill. Chas. W. Rhinehart, of Brooklyn, 
ex-sheriff of Kings County, is the president of the road. The capi- 
tal stock is $50,000. ; 

A charter has been granted for a trolley road in Penn- 
sylvania some 80 miles in length, under the name of the Northum- 
berland, Bloomsburg ;& Scranton Street Railway Company, and 
is intended to connect 39 towns in that region, including Lacka- 
wanna, Pittston, Catawissa, Mechanicsville and Anticoke. It is 
thought that this will seriously interfere with the local traffic of 
the steam roads in that vicinity. The capital is $500,000, and a 
Philadelphia syndicate has control of the line. 


The Baltimore Traction Company has decided to push 
the work of equipping its recently acquired lines with electrical 
apparatus. The contract for the track material has just been 
given to the Johnson company, of Johnstown, Pa., and it is ex- 
pected that by the time the ground is in a condition to permit 
work the material will all be delivered. The overhead construction 
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will be similar to that now erected for the Carey street line of this 
company, and the contract for its erection will shortly be awarded. 
The first work will be done on the Linden avenue line, about six 
miles of single track. 


To Admit Electric Railway Machinery Free of Duty. 
—_ When the Senate a few days ago referred to the Finance Com- 
mittee the bill which had been favorably reported by the Com- 
merce Committee permitting the St. Louis & Chicago Electric 
Railroad Company to import, free of duty, machinery necessary 
for the construction of the road, it was thought the bill had been 
pigeonholed -for the session. However, the Finance Committee 
this morning resolved to report the bill back to the Senate with 
the recommendation that it pass. This was achieved by the aid of 
Republican votes in che committee, So the bill enjoys the dis- 
tinction of being the first and probably the only bill touching the 
tariff which the Finance Committee will report to the Senate this 


Congress. 
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PERSONALS. 


Mr. S. N. Possons will represent the Universal Electric Com- 
pany, of Cleveland, O., at the St. Louis Convention of the National 
Electric Light Association. 

Mr. C. W. Lowrie, superintendent -of the Ball Engine Com- 
pany, at Erie, Pa., will represent his company at the National 
Electric Light Convention at St. Louis. 

Mr."C. J. Swift, formerly superintendent and general man 
ager of the Duplex Electric Company, Corry, Pa., is now the busi- 
ness managerof the Ford-Washburn Storelectro Company, of 
Cieveland, O. 

Mr. Thomas Ferris, recently in the engineering department 
of the General Electric Company’s Chicago office, has been assigned 
to take charge of the company’s interests in Iowa, with headquar- 
ters at Des Moines. 

Mr. B. F. Weeks, formerly secretary of the Northwest Gen- 
eral Electric Company, at St. Paul, Minn., bas been promoted to 
the position of vice-president of the company. Mr. Meeks’ connec- 
tion with the company dates back to its organization in 1888, he 
having steadily risen from the position of bookkeeper. 

Mr. William A. Kreidler, editor and publisher of the 
Western Electrician, was married on Feb. 1 to Miss Nettie ©. Pres- 
ton, at the residence of the bride in Elgin, Ill. Immediately after 
the ceremony the newly married couple left for the South on an ex- 
tended wedding tour. They have the best wishes of their many 


friends. 











MISCELLANEOUS NOTES, 

Mr. Thos. P. Fgan, president of the Egan Company, of Cin- 
cinnati, O., wood-working machinery manufacturers, is quoted ina 
long interview in the Cincinnati Commercial Gazette in which he 
gives an interesting account of his company and its connection 
with the business interests of Cincinnati. 

The employes of Alfred Dolge & Sons, of Dolgeville, 
N. Y., recently held their 24th reunion. The most excellent feel- 
ings exist between employers and employés in this company and a 
system of distribution of earnings has been in vogue for some time. 
Over $16,000 was paid out in this way during the last year and 
arly $200,000 have thus been expended since the system was in- 





ne 
augurated. 

The Stilwell-Bierce & Smith-Vaile Company, of 
Dayton, O., which were consolidated some time ago, are doing a 
very large business, both im turbines and steam pumps. Mr. R. N. 
King, president of the consolidated company, has recently 1e- 
turned from a successful business trip East. A new and spacious 
office has been fitted up at the Stilwell & Bierce factory, where 
the business of both companies will hereafter be transacted. Now 
that the affairs of both companies have been merged, an effort will 
be made by the Stilwell-Bierce & Smith-Vaile Company to 
handle two departments of its business so as to continue to keep it 
in the very front rank of both. Mr. King and Mr. Smith have a 
habit of making a success of anything they undertake, and the way 
in which the stock of the new company keeps atove par shows the 
confidence those who know them have in their ability. 





Industrial ane Trade Notes. 


The Detroit Electrical Works hav- recently been awarded 
the contract of the Detroit Citizens Street Railway Company, of 
Detroit, Mich., after severe competition, for 36 additional motor 





equipments, 

The Buckeye Electric Company, in its Chicago branch, is 
carrying a large stock of standard voltage Buckeye lamps, which 
are meeting with favor throughout the electrical field on account 
of their good all around qualities. 

The Euctid Avenue Electric Company, of Cleveland, O.. 
contractors for electrical wiring and supplies, bave removed to 
larger quarters at 1144 Euclid avenue, where they will have better 
facilities for handling their business. 

F. A. Hewitt & Co., of Cleveland, O., general machinists for 
street railway and electric light supplies, are doing considerable 
business, and have just shipped supplies for street railways and 
lighting plants at Lincoln, Neb.; Fort Wayne, Ind.; Muskegon, 
Mich., and Toronto, Can. 

The Peru Electric Manufacturing Company, of Peru, 
Ind., suecessors to the Peru Glass and Carbon Company and the 
Peru Porcelain Works, in a recent circular letter estates that Mr. P. 
C. Burns has disposed of all his interest of the company and is no 
longer connected with it. 

The new patent automatic annunciator recently intro- 
duced by the Pagfrick & Carter Company, of Philadelphia, is meet- 
jng with remarkable success. Progressive electric bell men have 
been quick to see its merits. 

Henry R. Worthington, 86-88 Liberty street, New York 
City, is sending out 9 neat )ittle pamphlet descriptive of the 
Worthington watermeter, together with a number of tables and 
considerable data of interest to every one. in any way connected 
with the subject of hydraulics. 

F.C. Homer & Co., of Cleveland, O., who have opened their 
machine shops at 46 South Water street, are manufacturing and 
repairing motors and dynamos, and making a specialty of repairing 
armatures and refilling commutators. They are working night and 
day in order to fill their orders. 


The Elliott Electric Company, of Cleveland, O., has just 
been incorporated, and to meet the demand of its rapidly increasing 
business has been obliged to considerably enlarge its factory. It is 
how manufacturing incandescent dynamos and stationary motors, 
and also repairing armatures, etc. 

The Universal Electric Company, of Cleveland, O., which 
manufactures tempered copper for segment and commutator bars, 
the Universal incandescent lamp, and also “cleans and repairs old 








THE ELECTRICAL WORLD. 


lamps, is very busy in all its departments. It now has facilities 
for renewing 300 lamps per day and is still enlarging this depart- 
ment. 


The Joseph Dixon Crucible Company, of Jersey City, 
N. J., has issued avery handsome and complete catalogue of its 
lead pencils, which is intended for distribution among dealers in 
stationary, etc. This company was established in 1827, manufactures 
black lead, plumbago and graphite, and its products are well known 
in the electrical field. 


The Mica Insulator Company, of Schenectady, N. Y., is 
working its factory up to its fullest capacity. Eugene Munsell & 
Co., 218 Water street, New York City, who are sole agents for the 
sale of ‘‘ Micanite”’ goods manufactured by this company, report 
that they are steadily growing in favor. Some of the largest elec- 
tric manufacturing concerns have adopted this material. 


The Ball Engine Company, of Erie, Pa., has just shipped 
one 400-h. p. compound engine to the Thomson-Houston Electric 
Light Company, of Quincy, Ill., and one 400-h. p. compound engine 
to the Ann Arbor (Mich.). Electric Light Company. Messrs. J. W. 
Parker & Company, the Philadelphia agents, are installing an 80- 
h. p. Ball engine at Malden, W. Va., for experimental work in 
mining haulage. 

The Bryant Electric Company.—In a recent communica- 
tion Mr. W. B. Cleveland states that he assigned on Jan. 27, 1893, 
his entire interest in the ( leveland switch patent. No. 391,519, to the 
Bryant Electric Company, of Bridgeport Conn., together with the 
tools, patterns and molds for making the switches, etc., formerly 
manufactured by the Forest City Electric Works at Cleveland, O. 
(factory, Geneva, O.). 


Mr. W. R. Maron, the general manager of the Railway 
Equipment Company, Chicago, has just sent out a circular to the 
Eastern trade, calling attention to the unequaled facilities of the 
company for furnishing everything necessary for the complete 
equipment and maintenance of electric roads, and also calling par 
ticular attention to the merits of the type “‘G” overbead materia! 
manufactured by hiscompany. This material has been specified on 
a majority of the leading roads during the last season. He also 
states that be expects to be in New York the latter part of this 
month. 


The Warren-Sharf Asphalt Paving Company, of Utica’ 
N. Y., whose New York City office is at 81 Fulton street, calls at 
tention in a recent folder to its method of constructing pavements 
along the rails of street railroads where the Trail isused The 
method consists of filling the spaces between the rails and pave- 
ment with a composition prepared from genuine Trinidad asphalt 
which is poured in a melted condition and thoroughly tamped into 
place. This construction, it is believed, removes the objections 
commonly urged against the use of the T rail. 


The Ford-Washburn Storelectro Company has estab- 
lished a branch office at 206 Temple Court, Chicago, Il., Mr. Frank 
D. Rusling being in charge. This company is finding plenty of 
business, having recently filled orders for five of its 30-h. p. im- 
proved flexible connection street railway motors for the Woodland 
Avenue & West Side Street Railway Company, of Cleveland, O., 
and for a large number of its storage batteries for the lighting of 
railway cars, Calcutta, India, besides sixty 200 ampére-hour cells 
for Pittsburgh, Pa., and many other orders to different parts of the 
country, 


The Alexander-Chamberlain Company, 126 Liberty 
street, New York City, which ‘s doing the construction work for 
the Wilder fire alarm system at Cohoes, N. Y., under proper per- 
mission from the city, recently met with severe opposition from 
several persons who objected to having the poles set and wires 
strung in front of their residences. In one case while a lineman 
was stringing wire, men under the order of one of these parties cut 
down the poies and the lineman was severely injured. The Alex- 
ander-Chamberlain Company has commenced suit against this 
party for damages. 


The American Watch Tool Company on June 1, 1891, 
posted the following notice: ‘* At the conclusion of 10 years’ con- 
secutive service inthe employ of this company employés will re- 
ceive a present of 10 days’ pay, and the same amovnt at the con- 
clusion of 15 years.” Since that time the company bas paid 18 
employés the bonus of 10 years and the bonus of 15 years. In 1892 
they paid five the bonus of 10 years and two the bonus of 15 years, 
In 1893 there wi'l be three employés to be paid the 10-years bonus 
and three the 15-years bonus. If other employers would adopt this 
or some similar plan, there would probably be longer service and 
fewer strikes. . 


Bishop White Core Wire.—Mr. Henry Morton, of the Ste 
vens Institute of Technology, says: ‘“‘ Bishop white core wire 
showed no deterioration from exposure to moist air, fresh plaster, 
damp earth, etc., after several months’ exposure. Its insulating 
power also was unaffected by a like exposure to illuminating gas.”’ 
E. A. Leslie, general manager of the Manhattan Electric Light 
Company, Limited, says *“‘ that the Bishop cables have been in use 
continuously by the Manhattan and Harlem companies during the 
past three years or more, without interruption, and no special ex 
amination of their condition has been made, but tests indicate that 
very little or no deterioration has taken place.” 


The Keystone Electric Company, of Erie, Pa., is very 
busy in all its departments. Its reversible elevator motors are giv- 
ing good satisfaction. tleven 10-h. p. reversible elevator motors 
were sold for use at the World’s Fair, and have just been shipped. 
Other sales are: .Elevator motor, Jamestown, N. Y.; 200-light 
dynamo, Norfolk, Va.; 200 light dynamo and 5-h. p. motor, Carroll- 
ton, Ky.; 3-h. p. motor, Du Bois, Pa.; two 5 and 10-h. p. motors, 
Louisville, Ky.; four 5-b. p. motors, Pittsburgh, Pa.: 5-h. p. motor, 
Quincy, I1l.; 2-h. p. and &-h. p. motor, Baltimore, Md.; 2-h. p. revers 
ible motor, Sheffield, Pa,; 2-h. p. and 3-h. p. motor, Buffalo, N. Y.; 
15-h. p. motor, St. Louis, Mo.; 15-h. p. motor, Chicago. 


The Bachelder Steam Engine Indicator —Two illustra- 
tions of this indicator are given in this issue of THk ELECTRICAL 
WorRLD. Thompson & Bushnell, 120 Liberty street, New York, 
manufacturers and dealers in steam specialties, advise us that 
many hundreds of these instruments are in use, with large manu- 
facturing plants throughout the country. Many central stations 
and street railway companies have them in use, among which we 
note the Hudson Light and Power Company, Hudson, N. Y.; Read- 
ing (Pa.) Electric Light and Power Company; Edison Electric Light 
Jompany, York, Pa.; Consolidated Light and Power Company, 
Dover, N. H.; Edison Light and Power Company, La Crosse, Wis.: 
People’s Street Railway Company, Scranton, Pa.; Cleveland (0.) 
Electric Light Company ; Warrensburg (Mo.) Electric Light Com- 
pany ; Seattle (Wash.) Cons, Electric Railway Company. 

The Logansport (Ind.) Daily Pharos makes the following 
statement in a recent issue: ‘'‘ The Logansport Electric Light and 
Power Company started yesterday their new 150 h. p. Ball engine, 
made by the Ball Engine Company, Erie, Pa., and their new 1,360 
light compound wound alternator made by the Fort Wayne Elec 
tric Company, Fort Wayne, Ind. The Ball engine is now considered 
the best engine made, being equipped with their very latest im- 
proved governor and other devices which will have a tendency to 
make the engine very economical. The engine and alternator 
made a run last night of 16 hours, with perfect satisfaction inevery 
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particular. This new compound wound alternating dynamo is the 
first of the very latest improved machines made by the Fort Wayne 
Electric Company, being self-regulating, sustaining a brilliant ine 
candescence from the time the machine starts until it stops. Sev- 
eral cards were taken under various loads, which were very satis- 
factory, furnishing some very desirable data. Manager Seiter 
says that more improvements are contemplated.” 


The New American ‘Turbine, manufactured by the Dayton 
Globe and Iron Works Company, of Dayton, O., seems to be quite 
a favorite with electric light and railway companies, judging by 
the number of orders received from this class of customers. The 
Ithaca, N. Y., Street Railway and E ectric Light Company, of 
which Mr. A. C. Robertson is the general manager, has ordered 
two pairs of 36 in. horizontal turbines, to be worked under a head 
of 91 feet. 'naddition to the turbines, the Dayton Globe and Iron 
Works Company also furnishes all the piping for this order. The 
company has also recen*ly supplied the Livingston Electric Light 
Company, of Livingston, Mon., with a large water power plant 
including a pair of 36in. horizontal new American turbin s in iron 
flume, and full outfit of shafting, pulleys, stands, ete , of which the 
company makes a specialty. Mr. J. Wellmann, of Wellford, Mich., 
has recently ordered a 36 in. vertical wheel, to run an electric 
light plant, and considerable of the shafting pulleys, stands, etc., 
to be used in the Cincinnati Edison Electric Light Station will be 
supplied by the Dayton Globe and Iron Works Company, of which 
Mr. R. R.' Dickey, Jr., is secretary and general manager. 


The Card Electric Dynamo and Motor Company, of 
Cincinnati, has very handsome city offices at 59 West Fourth 
street. The old quarters of the company are very much too small 
for the volume of business done, but a new building is now in 
course of erection, which the company expects to be able to move 
into about the Ist of May. The Card company has put in some 
very creditable plants in Cincinnati, Louisville and adjacent 
cities. Krippendorff, Dittmann & Co., of Cincinnati, one of the 
largest shoe manufacturing establishments in the West, have a 
500-light Card plant; George W. McAlpine & Co., the well known 
Cincinnati dry goods house, has a 500-light plant: and Fencer 
Bros., of Louisville, also have a 500-light plant, furnished by the 
Card company, to light their tobacco warehouse. The Miamasburg 
Cordage and Twine Company has a 250-light plant, and the Cin- 
cinnati Telephone Building a 300-light plant put in by the Card 
company. Mr. J. W. Wilshire, president of the Card company, has 
letters from every user of the Card dynamo or motor, and, with 
gratifying unanimity, they all appear to agree that no piece of 
machinery they use gives them greater satisfaction than the Card 
motors and dynamos. 


Changing the name of an old established business would 
seem to the man outside very like swapping borses in midstream, 
but to those who are acquainted with the facts it will not seem so 
strange to hereafter know The Electrical Supply Company by a 
new name. Hereafter the organization that has established and 
conducted an immense business under that name will be known as 
the Ansonia Electric Company. Some of the reasons for this change 
of name may be briefly given. While this company was the first to 
assume the name incorporating the words “electrical supply,” 
and while by all rules of precedence it is entitled to the undivided 
use of those words as applied to a company name, it seems that the 
very nature of the business and the expensive methods that have 
been employed to make the name known has served also to e:tab- 
lish in the minds of the general public an understanding that it is 
a descriptive name, applying to a large class of similar enterprises 
rather than to one special, distinctive organization; so that maby 
times in referring to the source of certain supplies it would be 
asked : hich electrical supply company. The managers of The 
Electrical Supply Company finally determined that it wou'd be best 
to change the name. Nothing else but a change of name was 
contemplated, and no other changes whatever have been made 
either in the organization or the personnel of the company. 
There is no name in the United States more familiar than that of 
Ansonia. It was in Ansonia that the first dynamo was 
built. It was in Ansonia that the first electric light was 
used commercially. It was there that Mr. Edison first saw it, 


and where he got the machine to conduct his first experi- 
ment. It was an Ansonia built machine that w.s exhibited 
at the Philadelphia Centennial, and furnished the only 


electric lights shown at that great exposition. It was this same 
machine that Charles Brusb spent weeks of time examining at the 
exposition, and from which he derived many of his most valuable 
ideas. In Ansonia the first electric light carbons were made, by 
Mr. Wallace, and it was his idea to copperplate them. The name 
The Ansonia Electric Company is one which very properly belongs 
to and fits a company that had its start in Ansonia, and was estab. 
lished under the guidance of the man and ‘his sons who were so 
thoroughly and clearly pioneers in the business, 





Business Notices. 


Transformers removed and repaired. 
Hill Manufacturing Company, Salem, Va. 


Write for prices. The 
Oil Filters for saie cheap: send for pices to Purity Oil Filter 
Manufacturing Company, 901 Water sireet, Pittsburgh, Pa. 


Hattery Cut-Out, Cheap.— Sensitive, reliable, never requires 
attention. Gas lighting much improved by its use. Electric Sup- 
ply Company, of 105 South Warren street. Syracuse, N. Y. 


The Thield Combustion Governor isa device to contro] 
the chimney damper so as always to admit exactly the right quan 
tity of air and thus to ensure perfect combustion. Its action is de- 
pendent upon the difference in atmospheric pressure and combur- 
tion pressure. Between these two forces is placed a highly 
sensitive diaphragm of large diameter; as the atmospheric pres- 
sure is regular and always equal to or greater than the combustion 
pressure, the sensitive diaphragm being subject to these changes 
will act accordingly and its movement is communicated to the 
lever placea at the top of the governor, the leverin turn being in 
direct connection with the chimney damper, so that the damper 
will respond to every movement of the diaphragm. When the fire 
is thick and the furnace door is closed, the diaphragm will move 
down so as to throw the damper wide open and allow plenty of air 
to enter. On the other hand, if the fire is thin the pressure on the 
diaphragm is decreased and the damper is partly ciosed. If, more 
over, any partof the grate becomes bare the damper is nearly 
closed and kept in that position until the fire bas had proper at- 
tention. When the furnace doors are opened by accident, or other - 
wise, the damper will also nearly close, thus preventing smoke 
and gas from rushing into the fireman’s face. Combined with this 
combustion governor isa steam pressure regulator embodying a 
simple device for opening or closing the damper automatically ac 
cording to the range of pressure. For high pressure boilers it will 
open the damper when the pressure is less than 10 pounds. For low 
pressure boilers the damper can be set to meet the requirements, 
which will not always be the same. These devices are exceeding'y 
simple in construction.. They are manufactured by the Thield 
Combustion and Governor Manufacturing Company, 113 Kast 
Lombard Street, Baltimore, Md. 
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Jobnston’s Electrical and Street Railway Directory.— 
What others say of it : 

* We find your directory of use twenty times a day.”—Siemens 
& Halske Electric Company, Chicago. 

“Tt fills a long-felt want.’’—Bradbury Stone Storage Battery 
Company, Lowell, Mass. 

*“ General appearance pleasing and contents very complete.’—J. 
M. Burket & Co., Washington, D. C. 
' “We are well pleated with the book.”—Fink & Co., E izabeth, 
N. J. 
“It pleases us very much, surpassing by far any of our expecta- 
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~ ions. We recommend it to all who have dealings with any of the 
electrical profession, asa valuable addition to their resources.’’— 
American Standard Electrical Company, Springfield, Mass. 

“I find the directory of great valuein my work. It saves both 
time and money,’’--W. M. Stine, Ohio University, Athens, O. 

** We think the book is very valuable to electrical dealers gener- 
ally. and desire to compliment you upon the energy and persever- 
ance necessarily display ed in getting out such a handsome volume.” 
—The F. P. Little Electrical Construction and Supply Company: 
Buffalo, N. Y. 

“It is a very handsome book and will be found very useful in any 
office.””— Weston Engine Company, Painted Post N. Y. 


Vou, XXI, No. 7% Fup, 18, 1-98, 


“Has 100 per cent. efficiency. No Foucault currents. Enough 
counter E. M. F. to meet our requirements exactly. ‘| he case ig 
perfection.” —The Hill Manufacturing Company, Salem, Va. 

“We think it a very complete book and that it will be a great 
help in our business.”—Enterprise Electric Company, Chieago. 

“A most complete, useful and elegant publication. It just meets 
a@ want not otherwise supplied.’”’—Z. R. Brockway. General Super- 
intendent State Reformatory, Elmira, N. Y. 

“Your directory is the finest thing of the kind we have seen.”— 
Ford-Washburn Storelectro Company, Cleveland, O. 

“It 8 a very excellent work. Exactly suits our want.” —American 
Reflector and Lighting Company, Chicago. 


QUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


UNITED STATIS PATENTS ISSUED FEB. 7, 1893. 
|In Charge of W. A. Rosenbaum, 177 Times Bldg., N. Y.| 


491,095. Electric Are Lamp; Wallace F. Freeman, Long 
Island City, N. Y. Application filed July 8. 1892. The combina- 
sion with the spool, rocking frame and bores. of clutch levers, 
embracing the carbon carrying rod, and the eam on the rocking 
frame, by which the levers are operated. (See illustration.) 


491,'06. Bipolar Electrical Machine; Thos. H. Hicks, De- 
troit. Mich. Application filed Feb. 8, 1892. A bipolar electrical 
machine baving a combination of an armature symmetrically 
wound, a conductor, and its brushes, field magnet coils, supplied 
with pore currents from the armature, field magnets pro- 
vided with supplemental windings, in series with the external 
working circuit and a second commutator provided with rings 
supplying the external working circuit with alternating currents, 
th rs of the second commutator locally straightening the cur- 
rent through the supplemental windings of the field magnets. 


491,169. Telephone Cable ; Silas W. Holman, Boston, Mass. 
Application filed Nov. 5, 1892. A cable composed of two or more 
twisted pairs of electric conductors. each pair having a twist of 
different pitch from that of any adjacent pair. 


491,124. Are-Light Carbon; James McLaughlin, Chicago, 
Ill. Application filed May 5, 1891. An electric light carbon for 
are lamps consisting of a plurality of separated members. which 
members are all integrally joined together at one end by means 
of a joining or connect‘ng member, and a socket piece integral 
with the connecting member by which the carbon may be inter- 
changeably attached to or detached from different lamps. 


491,132. Inclosed C nductor for Electric Railways 5 
Frank C, Perkins, Dunkirk, N. Y. Application filed May 27, 1892. 
An electric conductor for leading current through a traveling 
contact comprising a bare conductor supported upon insulators 
in a thin metallic tube corrugated to give increased elasticity. 
(See illustration ) 


491,133. Printing putsarer® Receiver ; Major D. Porter, 
Brooklyn, N. Y. Application filed Dec. 10, 1891. In a printing 
telegraph receiver a winding drum, its actuating magnet, actuat- 
ing pawl, anda a supporting arm therefor hung upon a lever 
and provided witb an adjustable stop for limiting the movement 
of the support upon the lever. 

491.163. Vibratory Tolequephys Stephen D. Field, Yonkers, 
N.Y. Application filed Jan. 7, 1892. <A transmitting or receiving 
instrument for electric vibrations or undulations comprising an 
electromagnet, and a diaphragm or other inbarmonious armature 
therefor, the diaphragm being held in a retracted position by a 
current of air. (See illustration.) 

ma 








No, 491,095.—ELEcTRIc Arc LAMP. 
491.208. Insulator me, Was H. Edmunds, New Yor k. 
1892, 


Application filed Aug. 9, ‘this invention consists of an 
attachment for securing electrical conducting wires to insulators, 
comprising, incombination with a loop, lugs extending upward 
and over to the ends of the loop to form tapering slots for receiv- 
ing the wire, and teats arranged on the ends of the lugs and 
adapted to be bent over to close the slots. 


491.210. Trolley Stand ; Samuel Harris, Cleveland, O. Ap 
lication filed Nov I4, 1892. <A trolley pole stand having a sta 
onary base provided with an upright hub, a housing having a 
sleeve concentric with the hub, an inner loose sleeve with a series 
on anti-friction rollers located in the annular chamber between 
the inner sleeve and bub. 

491.250. Testing Apparatus for Multiple switclh- 
ara Syatems 3 Charies E. Scribner, Chicago, Ill. Application 
filed Sept. 9, 1890. The combination with a pair of loop plugs and 
cords of a branch from that strand of the cords connecting the 
sleeves thereof, the branch extending through a winding of the 
clearing out annunciator and a battery to ground. 


491,251. Duplex fFlectric-Are Lamp} Ches. EK. Scribner, 
Chicago, Il. pplication filed Oct. 20, 1 The combination 
witb the upper carbon s of an electric-arc Jamp, adapted to 
move in unison. of corresponding holdeis for the lower carbons. 
one of the holders being controlled by an electromagnetic device 
in circuit with the fixed lower carbon holder. 

491,252. Metallic Circultjfor Multiple Switchboard Sys- 
tems; Jobn A. Seely, New York City. Application filed Nov. 15, 
1286 In a combination with spring Jacks, one on each of two or 
more multiple switchboards, of a metallic circuit cunsisting of two 
branches, one branch being normally connected through the 
spring jack switches to the ground, the other branch being con- 
nested to the insulated frames or test pieces of the switches and 
normally open. and switching apparatus at the subscriber's 
station and at the central office, by which these branches may be 
united to form a metallic circuit, 

491,268. Lamp-Socket; Edward R. Elliott, Litchfield, Ill. 
Application filed March 28, 1892. Ina lamp socket, the combina 
tion of a key carrying the jug, a spring earsqunding the key and 
a spring contact piece so arranged in the path of the movement 
of the key with which the lug is adapted to engage to close the 
circuit and to be beld in such position thereby, against the ten- 
sion of the spring. 

491,275. Telephone Transmitter; Hariy L. Tyler, Corning, 
N. ¥. Application filed May 13, 1892. The combination of a non- 
conducting d‘aphragm, a hook connected to the hook, and means 
for supporting and regulating the tension of the carbon cbain, 
consisting of a bracket, a pinion in engagement with the rack bar 
and a worm screw engaging the pinion, the sliding rack bar being 
provided with a hook for engaging the other end of the chain. 

491,204. Dynemo Electric Machine; Gabriel V. M. A. 
Parrott and Antoine C. Reignier, Paris, France. Application filed 
Aug. 3, 1892. A dynamo electric machine armature constructed 
of two juxtaposed strips, each strip of the one disc being electri- 
cally connected to a corresponding strip of the other disc 


491,311. Electrically Heated Solderinue-fron; Samuel! 
B, Jenkins, Boston, Mass. Application filed June 8, 1892. In an 
electrical heating device, a core of magnetic material provided 
witb a series of bars or sub-cores in combination with a conductor 
of electrici y woven between and around the bars. 


491,312. Electrically Heated Smocthing-Iron 5; Samuel 
B. Jenkins, Boston, Mass Application filed June 8, 1892. In an 
electrically heated smoothing-iron the combination of « bottom 
plate having a series of bars or sub-cores raised thereon with a 
conductor of electricity woven between and about the bars, 


491,313. Electric Curling-Iron Heater; Samuel B. 
Jenkins, Boston, Mass. Application filed June 8, 1892. A curling- 
iron heater provided with a central bure which is open at one end 
to receive the curling iron, an electrically heated resistance sur- 
rounding this bore and a shank extending rearward from the 
other end of the heater. 


191,319. Hat-Brim Softening Pevice; Willis Mitchell, 
Malden, Mass. Application filed June 8, 1892. In combination 
with an exterior casing, an inner casing or deflector arranged to 
leave an annulsr space between them and an electrical heater 
which is arranged in this space and surrounds this deflector. 
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491,320. Flectric Water-Hevter 3 Willis Mitchell, Malden, 
Mass. Application filed June 8, 1892. This invention comprises a 
receptacle divided by a partition into two spaces, one of which 
contains water in combination with cores formed on the opposite 
side of the partition, electric heating devices surrounding the 
cores and a worm arranged in the water-containing space and 
discharging outside of the receptacle. (See illustration.) 


491.321. Electrically Heated Vessel; Willis Mitchell 
Malden, Mass. Application filed June 8, 1892. In combination 
with a cooking vessel having cores on its bottom, electric heatin 
devices applied to the said cores and a reflecting shell surround- 
the same. 


491,322. Electrically Heated Gridiron ; Willis Mitchell, 
Malden, Mass. Application filed July 2, 1892. A frying pan or 
gridiron provided with magnetic studs in combination with a 
conductor wound on said studs or cores in successive concentric 
helices, these being separated from each other by approximatcly 
cylindrical partitions or layers of insulating material. 


491,339. Electric Clock ; John H. Dyson, Belleville, Wis. 
Application filed June 6, 1892. In combination, the pivoted 
pendulum, the magnets, the armatures thereof, the depending 
arms carried by said armatures, the collar on the pendulum and 
in electrical circuit, said collar being adapted to contact with 
the contact ints of the depending arms and the means for 
limiting the falling movements of said arms. 


491,346. Electro-Mechanical Movement; Elisha Gray, 
Highland Park, Ill. Application filed Jan. 8, 1892. The com- 
bination of a magnet, a movable series of teeth forming, when 
in proper position, a part of the magnetic circuit of the magnet, 
and a vibrating electric circuit breaker, the movement of the 
teeth operating to make and break the magnetic circuit and 
Soe give a vibratory movement to the electric circuit 

reaker. 


491,347. Telautograph; Elisba Gray, Highland Park, Ill. 
The combination of a _ telautographic receiving pen, a motor, or 
other power mechanism for driving the receiving pen, and a 
magnetic clutch for transmitting power from the motor to the 
peri, said clutch consisting of two members, each of magnetizable 
materia), one caused to rotate by the power mechanism and tbe 
other receiving a rectilinear movement therefrom. 


491,361. Electric Railway Trolley ; Benjamin Kochs and 
Albert Kochs, St. Louis, Mo., Application filed July 25, 1892. In 
an overhead electric trolley, the combination, with a laterally 
movable frame, and contact wheels journaled at the ends thereof. 
of means fixed against independent movement and adapted to 
aoe Sg alignment of the follower wheel when said frame is 
turne 


491,36... tnsulator; Augustus R. Lane, New York, N. Y. 
Application filed May 13, 1592. The combination, with a fiame 
comprising a base having a fastening device secired thereto, the 
said base being provided with a short arm, and a longer parallel 
arm curved inward over the base of an insulator constructed in 
two sections, a lower section having a rabbeted outer marginal 
surface, a cnannel extending from side to side of its central raised 
portion created by the rabbet, and an upper section, said section 
being provided with a flange to fit into the rabbeted portion of 
the lower section, and with channe)s in its flange registering with 
the channel in the lower section, both sections being provided 
with exterior registering grooves receiving the arms of the frame, 
and set screws carried by the frame and engaging with the upper 
section. 
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No. 491,163.—VIBRATORY TELEGKAPHY 





191,369. Electric Lock; Oliver A. Moyer and Henry W. 
Rhodes, Ogden, Utah Territory. In combination with a locking 
bolt under spring tension. a lever pivoted at one end of the frame 
having a dog projecting therefrom and engaging a notch in said 
bolt also under spring tension, electromagneta in proximity to the 
pivoted bar or leyers for retracting the same under the impulse 
of a current, 


491,387. Electric Circuit for Railway Siamalss € 3 Louis 
Thaler, New York, N. Y. Application filed August M, 1:92. The 
combination with non-insulated track rail of a block, of electri- 
cally connected conductor bars non electrically suppurted on said 
track rails at their sides, a battery, and an electric indicator in 
normally open circuit with the conductor bars, which circuit 
will be closed when a car traverses the tiack rails and its wheels 
depress the parallel bars. 


491,457. Electrical Measuiing Instrument; Elmer G. 
Willyoung, Philadelphia, Pa. Application filed Aug. 11, 1899. In 
a measuring instrument for measuring electrical currents, the 
combination of a case or support. a dial, a frame for the expan- 
sive wire and bearings for the pointer supported from the case at 
a place of small area, an expansion wire and a pointer sustained 
thereby, and a connection ween the pointer and expansion 
wire, whereby warping, bending or splitting of the case will not 
— the rr positions of the several operative parts of the 

rument. 


491,465. Electrical Transmission of Power; Charles S. 
Bradley, Avon, N. Y. Application filed April 4, 1892. A system 
of apparatus for generating and transmitting a direct electric 
current of high electromotive force, ae a multiplicity of 
generators coupled ir series relation and highly insulated from 
earth. the winding of each generator being electrically connected 
with its frame. 


491,483. Switeh for Electrical Tram Cars; Moritz im- 
misch, London, Eng. Application filed Nov. 21, 1891, In a switch. 
the combination with the make and break or switch lever, of an 
o-cillating dise on the axis of the switch lever. carrying contact 
pieces to work in conjunction with terminal contacts for making 
the desired changes, a pivoted anchor on said oscillating disc. 
having a recess in its outer surface, a fixed dise on the axis of 
the switch lever having recesses to alternately receive and 
engage one of the teeth of said anchor, and a projection on the 
switch lever to engage said recess of uhe anchor. 


491,484. Electrically Heated Vessel; Samuel B. Jenkins, 
Boston, Mass. Application filed June 9, 1892. An electrically 
heated vessel having blocks formed on its bottom, in combination 
with an electrical conductor woven from block to block. 


491,490. Insulation of Dynamo Armatures; Thomas E. 
Morford, Minneapolis, Minn. Application filed Jan. 28, 1891. Ina 
dynamo armature, the combination with the core and the con- 
ducting coils, of an enamel securing the coils to, while insulating 
them from the core and from one another. 





No. 491,320.—ELEcTRIC WATER HEATER. 


491,491. Imsulated Magnetic Coil; Thomas E. Morford, 
Minneapolis, Minn. Application filed Jan. 28,1891. In a magnet, 
the combination with a suitable core of coils insulated therefrom, 
and embedded in an enamel. 


491,426. Combined Electric “witch and Door Lock ; 
Jonn H. Lee Holcombe, United States Navy. Applicati:n filed 
Oct. 24, 1892. The combination with an electric light circuit and 
electric lights therein, of adoor lock adapted to te locked from 
either side, a contact making and breaking device connected to 
said circuit and said lock, and means for operating said lcck from 
one side without affecting said contact making and breaking «e- 
vice, and for operating said lock from the other side and moving 
said contact making and breaking d: vice. 


491,437. Electric Metal Heatins Device; Willis Mitchell 
Malden, Mass. Application filed June 16, 1892. In combination 
with a fixed support and a resistance secured thereto, a pivoted 
support having swells formed on its inner face, a spring Soariea 
against the said swells, a resistance secured to the said pivoted 
support, and electrica! connections completing the circuit, through 
the said resistances. 


491,438. Electrically Heated Muffle; Willis Mitchell, 
Malden, Mass. Application filed July 5, 1892. A carbon consist- 
ing of a mixture of comminuted malterial of greater electrical 
resistance and comminuted material of less electrical resistance. 
the proportion of the former being greater at the heating end of 
said carbon. 


11, 03. Method of Insulating Electric Conductors} 
Thomas E. Morford, Chicago, Ill. Application filed June 3, 1892. 
The method of insulating an electric resistance from a body to be 
heated thereby, which consists in coating the body wi h an 
adherent insulating enamel, glaze, or film, laying thereon the 
resistance, and then placing over the same arcompressibe non- 
conducting substance and compressing it. 


11,306. Multiple Switchboard System; Charles FE. Scrib 
ner, Chi » Ill. Application fil'd Nov. 6, 1891. The com- 
bination with a telephone line connected with switches distrib- 
uted on different switchboards, of test pieces, one on each switch, 
the test pieces being permanently connected together by a wire 
connected through resistance, of a loop plug inserted in one of 
said switches, the tip of said plug lifting the spring of the switch 
in which it is inserted and forming contact therewith, while the 
sleeve of said plug is connected with the test piece of said switch, 
a branch circuit to grouse frem the strand of the cord connecied 
with the sleeve of the plug, and a self-induction coi] and battery 
included in said ground branch. 


22,207. Design for a Besistance Box; Edward Weston, 
Newark, N. J. Applheation filed Sept. 10, 1892. This design 
consists in the upper surface configuration of a resistance box. 
Upon the surface appears a series of rectangular elevations, each 
elevation being in the shape of a parallelogram, and the said par- 
allelograms appear with their elongated sides paralle] In each 
of the rectangular elevations appear apertures, and in the elev 
tion appear pairs of apertures disposed in parallel lines. 





Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other patent issued since \'%6 
—can be had for 25 cents. Give dateand number af patent desired 
and addreg: The W, J, Johnston Co,, Ltd. Timgs Byuildiay,  *; 
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